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WHITE STAB STEAMEE 1J5UT0NIC. 
Two weeks ago we recorded the 
fact that the steamer Majestic, in a 
voyage ending August 5, had brok- 
en all previous records of quick 
voyages across the Atlantic, mak- 
ing" the run in 5 days 18 hours and 
8 minutes. Now the Majestic her- 
self has been beaten by a sister ship 
of the same line, the Teutonic, 
which completed the voyage on 
August 19 in 5 days 16 hours and 31 
minutes, thus beating the time of 
the Majestic by 1 hour and 37 min- 
utes. The time in each case is tak- 
en from Daunt's Rock light, out- 
side of Queenstown Harbor, to the 
Sandy Hook lightship, at the en- 
trance to New York Harbor. The 
Teutonic also made in this voyage 
the longest single day's run ever re- 




corded, 517 knots. Her average 
speed for the voyage was 20 - 357 
knots per hour. The engines de- 
veloped, during the best runs, 
about 19,900 horse power, her screws 
making almost 81 turns a minute, 
while the average for the voyage 
was a little under 80 turns a minute, 
on a coal consumption said to be 
about 310 tons per day. 

The records of the daily runs for 
the three fastest voyages thus far 
made are as follows : 
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THE WHITE STAR LINER TEUTONIC. 



Teutonic. 


Majestic. 


City of 
Paris. 


Second day. .. 496 

Third day 505 

Fourth day... 510 
Fifth day ... . 511 
Sixth day 290 


470 
501 
497 
501 
491 
317 


462 
493 
502 
506 

509 
316 


Total... 2,778 


2,777 


S.788 



(Continued on page 134.) 
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THE FAST TBIP OF THE TEUTONIC. 

Although it is by about an bour and a half only in 
a voyage ot more than five days and a half that the 
Teutonic has beaten all previous passages across 
the Atlantic, the record is more impressive when we 
note in comparison the progress made in the past 
twenty-five years in increasing the speed of ocean 
steamships. In 1866 the Scotia was a record breaker 
when she made the trip in 8 days, 2 hours, and 48 
minutes. From 1873 to 1880 the best records were 
between 7 and 8 days, but in 1882 the Alaska was 
styled the Atlantic greyhound on first making the trip 
in less than 7 days, her time being 6 days, 18 hours, and 
37 minutes. This time was further successively reduced 
by the Oregon, America, Umbria, and Etruria, but 
it remained for the City of Paris to first make a record 
below 6 days, when, in 1889, she made the voyage in 5 
days, 19 hours, and 18 minutes, a record first broken 
this month by both the Majestic and the Teutonic. 

To those who, reasoning from these data, conclude 
that we shall continue to go on in the same ratio, less- 
ening the time required to cross the Atlantic by the 
building of more powerful steamships, an extended 
consideration of the difficulties involved would be 
superfluous. Something will probably be gained, it is 
true, and it is semi-officially announced that the Cu- 
nard Company has prepared plans for the building of 
a twelve thousand ton steamer, designed to make the 
voyage in five days, but the greatly increased power 
that will be required, and the added strength called 
for in the machinery, to make this gain of a few hours 
in a ship designed to be commercially successful, pre- 
sent problems to be solved only by the highest engi- 
neering skill. The beautiful workmanship and the 
tremendous power of such great engines as those of 
the Teutonic and Majestic seem indeed to represent 
about the acme of present attainment, and the utiliza- 
tion of steam has reached a point hitherto unknown, 
but he would be a bold man who would, for these rea- 
sons, attempt to set a limit to the possibilities of the 
future. 

■»<«>» 

"ALLEGES DECEPTIONS IN GERMAN STEEL WORKS" 
CORRECTED. 

The proceedings in the Prussian courts of Essen, 
quoted in these columns, 8th inst., from a statement 
published on an erroneous report in the London Iron 
and Steel Trades Journal, were an action brought by 
the state to prosecute both the author and editor of a 
local partisan paper on charges of violation of the 
statutes regulating the privileges of the press. They 
were indicted for writing and promulgating articles 
assailing the honor and integrity of a number of 
citizens, residents of Bochum, both of private and of 
official standing, charging them with malice afore- 
thought in incensory language with fictitious crimes 
against the fiscal laws for the purpose of disseminating 
hatred among the different classes and religious denom- 
inations of society and for inciting insurrection. One 
of the calumnies went to show that the Board of 
Assessors of Taxes, in connivance with the city author- 
ities in all their numbers, including in their capacity 
as members of the Common Council the Director- 
General and some officers of the Bochum Verein, a 
society for mining and cast steel manufacture, to 
grossly undervalue the income of every one of their 
number, and many of their favorites, especially Pro- 
testants, some as high as 90 per cent, and to overesti- 
mate the people of the middle and lower grades of 
income, especially Catholics. All the libeled parties 
appeared on summons as witnesses for the state with 
straightforward, clear and overwhelming testimony. 

The author in his defense evinced great antagonism 
in violent attacks upon one person especially, the direc- 
tor-general of the steel works, Louis Baare, who stood 
ready to support separate and aggravating charges of 
outrages committed upon himself and the great in- 
dustrial institute he represents. To impair his testi- 
mony the defendant charged him with using counter- 
feit stamps upon inferior and rejected rails and other 
railroad material, thus making it pass for good. The 
state's attorney finding that a denunciation to that 
effect had been made before a magistrate the day pre- 
vious, temporarily withdrew the separate charges con- 
cerning offenses against Baare, in order to avoid de- 
lay by postponing the ease pending the investigation 
of the new matter. The latter resulted in the dis- 
missal of the deponent's charge, which during the 
further course of proceedings was declared unfounded. 
The defendants were convicted of all the charges pre- 
ferred, found guilty, and sentenced to a term of im- 
prisonment. Baare, in behalf of the Bochum Verein, 
had in the meantime deposited in court documentary 
evidence proving that stamps were regularly and 
legitimately made at the works upon order and for 
the proper use and convenience of contracting 
parties and their representatives, who stamped with 
them their tested material on acceptation. 

The Prussian ministerial department of railroads 
has published since a table, showing from railroad 
statistics the accidents which occurred each of the last 
six years, numbering in all 2,672 cases, of which there 



was only one wherein a broken rail was a cause, and 
that only from being struck by a broken wheel. 

Contradiction of the felonious charge has followed 
from railroads named in the same. The stenographic 
reports of the court proceedings, and state docu- 
ments published in German official papers, are the 
sources of the aforegoing narration of this much 
abused affair. 



THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

The first session of the fortieth meeting of this body 
was held in Washington, August 19. Prof. Goodale, of 
Harvard, relinquished the presidency to Prof. Prescott, 
of the University of Michigan. Eight addresses were 
delivered by the several vice-presidents before their re- 
spective sections, the subject of Vice-President Steven- 
son, of New York, being a study of the Chemung and 
Catskill groups in relation to the geology of the State 
of New York. E. W. Hyde, of Cincinnati, addressed 
the Section of Mathematics and Astronomy on " The 
Evolution of Algebra ;" Prof. J. A. E. Nipher, of St. 
Louis, the Section of Physics on "Functions and 
Nature of the Ether of Space ; " Prof. R. C. McKenzie, 
of the Agricultural College of Michigan, the Chemical 
Section on " Alchemy ; " Prof. Thomas Gray, of Terre 
Haute, Ind., the Mechanical Section on " Problems in 
Mathematical Science;" Prof. Joseph Jastrow, of 
Madison, Wis., the Anthropological Section on "The 
Natural History of Analogy;" and Prof. John M, 
Coulter, President of the Indiana University, the 
Biological Section on "The Future of Systematic 
Botany." 

The evening was devoted in part to the annual ad- 
dress of the retiring president. Prof. George L. Good- 
ale, of Harvard, on " Some of the Possibilities of Eco- 
nomic Botany." 

The programme of the second day included papers 
in all except the mechanical section. A technical 
paper on " A Measure of the Reliability of Census 
Enumeration" was read by Alexander S. Christie, of 
Washington. "A National University, Its Character 
and Purposes," and " The Science and Art of Govern- 
ment" were titles of papers by Lester F. Ward, of 
Washington. W. J. McGee read a paper on "The 
Southern Old Fields," followed by one by Colonel 
Hinton on "Agriculture by Irrigation; Some Social 
Economic Possibilities." C. R. Dodge read a paper on 
"The Needs of the American Flax-Fiber Industry," 
and exhibited samples of flax. 

The Biological Section was much interested in "An- 
other Chapter in the History of the Venus Fly Trap," 
by Dr. J. M. MacFarlane, of Edinburgh. Among other 
papers read in this section were "Notes on the Physi- 
ological and Structural Changes in Cayuga Lake Lam- 
preys" and "The Transformation of the Vermilion 
Spotted Newt," Simon H. Gage; "On the Kinds of 
Motion of the Ultimate Units of Contractile Living 
Matter," John A. Ryder; "A New Nectria," Byron 
D. Halstead ; "The Flora of Carmen Island," Joseph 
N. Rose ; " Uses of the Fermentation Tube in Bacte- 
riology, with Demonstrations,'' Theobald Smith; and 
"The Foramiuifera, with a New Device for the Ex- 
hibition of Specimens,'' James M. Flint. 

In the Geological Section the topics were : " Source 
of Su pply to Lateral and Medial Moraines," by John T. 
Campbell; "New Meteoric Iron from Arizona con- 
taining Diamonds," A. E. Foote ; " Post-Glacial Anti- 
clinal Ridges near Ripley and Caledonia, New York," 
G. K. Gilbert; "Purposes of Mountain Building and 
their Relationship to the Earth's Construction," War- 
ren Upham ; "Notes on an Extinct Volcano at Mont- 
real, Canada," Henry Lampard ; " On a New Horizon 
of Fossil Fishes," E. D. Cope ; " On the Age of the 
Mount Pleasant, Ohio, Beds," Joseph F. James ; " Pre- 
liminary Report of Observation at the Deep Well near 
Wheeling, W. Va.," William Hallock; and "The 
Eureka Shale of Northern Arkansas," T. C. Hopkins. 

In the Astronomical Section the topic was " Lati- 
tude of the Sayre Observatory," the title of a paper 
by C. L. Doolittle, and " The secular variation of 
terrestrial latitudes," by George C. Comstock. Among 
other papers in this section were : " On a digest of 
the literature of the mathematical sciences," Alexander 
S. Christie; "Groups of stars, binary and multiple,'' 
G. W. Holley ; " Note on some recent photographs of 
the reversal of the hydrogen lines of solar prominences," 
by J. A. Brashear; and " Standardizing photographic 
film without the use of a standard light," Frank H. 
Bigelow, 

Among the papers before the Chemical Oection were -. 
"Preliminary notes on the influence of swamp waters 
on the formation of the phosphate nodules of South 
Carolina," Chas. T. Reese ; " Land and river phosphate 
pebbles or nodules of Florida," E. T. Cox; "A latent 
characteristic of aluminum," Alfred Springer; "The 
influence of negative atoms and groups of atoms on 
organic compounds," Paul G. Freer : "The calculation 
of the boiling points of isometrics from their moment 
of inertia," and "The determination of the true posi- 
tion of the carbon atoms in organic compounds by 
means of analytical mechanics," Gustavus Hinrichs ; 
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"Distribution of titanic oxide on the earth's surface," 
F. P. Dunniugton. 

Among the papers in the Anthropological Section 
were: "The essentials of a good education, with a 
new classification of knowledge," M. H. Seaman ; 
" The custom of kava drinking as practiced by the 
Papuans and Polynesians,-' "Walter Hough; " A lin- 
guistic map of North America," J. W. Powell; "Jade 
implements from Mexico and Central America," 
Thomas Wilson ; " On a collection of stone pipes from 
Vermont," G. H. Perkins; and "The importance and 
methods of the science of comparative religion," Mer- 
win Marie Snell. Professor Powell's ingenious map at- 
tracted much attention. 



Diamonds In meteors. 

BY H. C. HOVEY. 

A remarkable paper was read at the Washington 
meeting of the A. A. A. S., by Prof. A. E. Foote, of 
Philadelphia, describing a new locality for meteoric 
iron near Canon Diablo, Arizona, fragments of which 
contained diamonds. The report at first was that a 
vein of pure iron, two miles long and forty feet'wide, 
had been found, containing also gold, silver, and lead; 
and that surface iron could be gathered by the car- 
load. That was in March of the present year. Prof. 
Foote explored the region thoroughly in June, with- 
out finding any such vein ; but what he did find was of 
great geological and mineralogical interest. 

Crater Mountain, 185 miles north of Tucson, is a pe- 
culiar circular elevation, strikingly like an old erater. 
It rises 432 feet above the surrounding plain, and its 
cavity is three-fourths of a mile in diameter. Its in- 
terior walls are so steep that animals once entrapped 
within them never escape, but leave their bleached 
bones at the bottom. The rim, of sandstones and 
limestones, is uniformly uplifted on all sides at an 
angle of 40°, while the bottom lies at a depth of from 
50 to 100 feet below the general level of the plain. 
Although the cavity is thus crateriforin, no lava, nor 
obsidian, or any other volcanic product was found. 
Small meteoric fragments were scattered over an area 
about a third of a mile in length and 120 feet wide, 
and extending northwest, and southeast. Exactly in 
line with it, but about two miles from the base of the 
crater, were found two large masses, one weighing 154 
pounds and the other 201 pounds, which were on exhi- 
bition, both of them deeply pitted, and the larger one 
perforated in three places. The latter is now the pro- 
perty of the Ecole des Mines, Paris. Smaller masses 
were also found, numbering 131 in all, ranging in 
weight from one-sixteenth of an ounce to 6 pounds 10 
ounces. Several of them were coated with arragonite. 
About 200 pounds of angular sulphureted fragments, 
also of meteoric origin, were found near the base of 
the crater, a few of which showed a greenish stain 
from oxidized nickel. 

A fragment of a mass weighing 40 pounds was ex- 
amined by Prof. Gr. A. Koering, who found it to be ex- 
tremely hard, a day and a half being taken in making 
a section and several chisels being broken in the ope- 
ration. An emery wheel was ruined in trying to polish 
the section. This led to closer inspection of certain ex- 
posed cavities, where small black diamonds were found 
that cut polished corundum as easily as a knife might 
cut gypsum. These diamonds are mineralogically of 
great linterest ; the presence of such in meteoric 
having been unknown till 1887, when two Russian 
mineralogists found traces of diamonds in a meteorite 
mixture of olivine and bronzite. By treating with acid 
the amorphous carbon in the cavities, a small white 
diamond, one-fiftieth of an inch in diameter, was 
found, as well as troilite and daubreelite. The general 
mass was three per cent nickel. The Widmanstat- 
tian figures were not regular. The indications are 
that a large meteorite, weighing about 600 pounds, had 
become oxidized in passing through the air, and burst 
before reaching the earth. It is hardly credible that 
the crater could be accounted for by meteoric impact, 
and its origin is a problem unsolved. The fact of 
special interest may be accepted as proved, that dia- 
monds have been found in meteoric fragments. The 
specimens were carefully examined by the geologists 
present at the readingof Prof. Foote's paper, and while 
there were many opinions expressed as to the so-called 
"crater," and as to its relation to the meteor, none 
doubted the genuineness of the diamonds. 



POSITION OF THE PLANETS IN SEPTEMBER. 
JUPITER 
is morning star until the 5th, and then evening star. 
He is in opposition with the sun on the 5th, at 5 h. 12 
in P. M., when he appears on the eastern side of the 
sun, rises at sunset, is on the meridian at midnight, 
and is visible the entire night. It is the culmination 
of his career for the present year, and glorious is none 
too strong a word to give expression to the majestic 
grace with which the prince of the solar family treads 
his starry path during September nights. 

Planets have two periods. The sidereal period is the 
time of a planet's revolution around the sun, from a 
star to the same star again, as seen from the sun. The 
synodic period is the time between two successive con- 



junctions of the planet with the sun, as seen from the 
earth. 

Jupiter's sidereal period is 11.86 years, so that it 
takes him nearly 12 years to complete a revolution 
through the constellations of the zodiac, and he, there- 
fore, requires a year to make his way through a zodia- 
cal constellation. He will be found in Aquarius dur- 
ing the present year, in Pisces during the next year, 
and so on. 

Jupiter's synodic period is 399 days, a little more 
than a year and a month, a number easily remembered, 
and one which makes it easy to calculate his successive 
oppositions. Jupiter's opposition occurs this year on 
September 5. It will occur 34 days later in 1892, or 
about October 9. It will thus be seen that the careful 
observer may readily keep the run of Jupiter's posi- 
tion in the zodiac, and the date of his opposition from 
year to year. 

The moon is in conjunction with Jupiter on the 17th, 
the day before the full, at h. 47 m. A. M., being 3° 45' 
south. 

The right ascension of Jupiter on the 1st is 23 h. 2 
m., his declination is 7° 50' south, his diameter is 47". 4, 
and he is in the constellation Aquarius. 

Jupiter rises on the 1st at 6 h. 40 m. P. M. On the 
30th he sets at 3 h. 33 m. A. M. 

SATURN 

is evening star until the 13th, and then morning star. 
He is in conjunction with the sun on the 13th, at 8 h. 
38 m. A. M., when he passes to the sun's western side, 
and will soon be seen playing his part as morning star. 
Saturn is too near the sun to be visible, but an inter- 
esting epoch occurs in his September course. The 
rings will disappear on the 22d, when the plane of the 
ring passes through the earth, and is seen edgewise. 
It will not reappear until October 30, when the plane 
of the ring passes through the sun. The southern sur- 
face of the ring that has been illumined by the sun 
for fifteen years will now be in shadow for the same 
time, and the northern surface will be illumined in its 
turn for the same time, when the ring will again dis- 
appear. Saturn's sidereal period is 29.5 years. He is 
now found in the same position in the zodiac that he 
passed in 1862. 

The three-hours-old moon is in conjunction with 
Saturn on the 3d, at 6 h. 26 in., being 3° 6' north. 

The right ascension of Saturn on the 1st is 11 h. 22 
m., his declination is 6° 7' north, his diameter is 15", 
and he is in the constellation Leo. 

Saturn sets on the 1st at 6 h. 58 m. P. M. On the 
30th he rises at 4 h. 37 in. A. M. 

MERCURY 

is evening star until the 13th and then morning star. 
He is in inferior conjunction with the sun on the 13th 
at h. 11m. A.M., passing then between the earth 
and the sun, as the moon does at new moon. He 
reaches his greatest western elongation on the 28th, 
at 4 h. P. M., when he is 17° 53' west of the sun. This 
is the last opportunity during the year for seeing Mer- 
cury as morning star with the naked eye. He must be 
looked for an hour before sunrise, and 8° north of the 
sunrise point, and is visible at elongationaud for a few 
days before and after. 

The right ascension of Mercury on the 1st is 11 h. 47 
m., his declination is 3° 14' south, his diameter is 9". 6, 
and he is in the constellation Virgo. 

Mercury sets on the 1st at 6 h. 50 m. P. M. On the 
30th he rises at 4 h. 26 m. A. M. 

VENUS 

is morning star until the 18th, and then evening star. 
She is in superior conjunction with the sun on the 
18th at 10 h. 8 m. A. M., when she takes her first steps 
on the path which will make her during the winter 
months the radiant evening star. She is at present 
too near the sun to be visible. 

Venus, four days before her superior conjunction, 
meets Saturn, the day after his conjunction. The 
event occurs on the 14th at 6 h. 32 m. P. M., Venus 
being 32' south. The actors in the scene are of course 
too near the sun for terrestrial vision. 

The right ascension of Venus on the 1st is 10 h. 32m., 
her declination is 10° 44' north, her diameter is 10", and 
she is in the constellation Leo. 

Venus rises on the 1st at 5 h. 3 m. A. M. On the 
30th she sets at 5 h. 49 m. P. M. 

MARS 

is morning star. He rises about an hour and three- 
quarters before the sun. but it is hard to find him, for 
he is only a ruddy point in the sky. 

The waning moon is in conjunction with Mars on 
the 2d at h. 9 m. A. M., being 4° 5 north. 

The right ascension of Mars on the 1st is 10 h. 2 in.. 
his declination is 13° 16' north, his diameter is 3".8, 
and he is in the constellation Leo. 

Mars rises on the 1st at 4 h. 28 m. A. M. On the 30th 
he rises at 4 h. 7 m. 

NEPTUNE 

is morning star. He is in quadrature with the sun on 
the 1st at 3 h. P. M., when he is 90° west of the sun. 
His right ascension on the 1st is 4 h. 20 m., his declina- 
tion is 20° 15' north, his diameter is 2". 6, and he is in 
the constellation Taurus. 



Neptune rises on the 1st at 10 h. 26 m. P. M. On the 
30th he rises at 8 h. 31 m. P. M. 

URANUS 

is evening star. His right ascension on the 1st is 13 h. 
47 in., his declination is 10° 32' south, his diameter is 
3". 5, and he is in the constellation Virgo. 

Uranus sets on the 1st at 8 h. 25 m. P. M. On the 
30th he sets at6 h. 34 m. P. M. 

Mercury, Mars, Saturn and Neptune are morning 
stars at the close of the month. Venus, Jupiter and 
Uranus are evening stars. 

« in » 

Edward Burgess. 

The death of Mr. Edward Burgess, of Boston, on 
July 12, at the age of 43, removed one of the few per- 
sons in America who have made important contribu- 
tions to insect anatomy. 

His work was not voluminous, but it was very 
careful and exact. He was the author of, in 1880, 
an excellent review of the then recent literature 
in insect anatomy and physiology. His own most im- 
portant and extensive paper was on the anatomy of 
the milkweed butterfly, but he worked out in more or 
less detail the anatomy of the perfect stage in Anabrus 
and Aletia, and studied minutely the male abdominal 
appendages of butterflies, the structure of the head of 
Psocidae, the mouth partsof the larva of Dytiscus, and 
the varied course of the aorta in Lepidoptera. He was 
also the first to show the precise structure and working 
of the apparatus for feeding in the imago of Lepidop- 
tera. 

A large part of his work was in aid of the researches 
of others, in which he was generous almost to a fault, 
and his unselfish devotion to his duties for sixteen years 
as secretary of the Boston Society of Natural History, 
in whose publications most of his papers were issued, 
brought the office to a high state of efficiency — a de- 
votion further signalized in his will, in which he made 
the society his contingent residuary legatee. Besides, 
although he published but a single short paper on 
Diptera, his knowledge of this group, in which he ren- 
dered large service to others, was unsurpassed among 
our countrymen. 

To entomology, which he had cultivated with such 
signal success, Mr. Burgess, it is true, died several 
years ago when he parted from his collection and 
library and turned his attention exclusively to naval 
architecture, in which he had been interested from 
boyhood, and which offered far more promise of finan- 
cial returns, then first absolutely necessary for him to 
consider. His world-known success in his new field 
(for he fairly leaped into fame) it is not the place here 
to consider, but, clearly the greatest genius our coun- 
try has ever produced in this branch of science, his 
naturalist friends without exception will agree that in 
losing him from their immediate ranks science at large 
has been the gainer. They were indeed eager to ap- 
plaud his success, his old scientific friends being, we 
believe, the very first to give him a tangible proof of 
their pride in his fellowship— a pride all the greater 
for the almost painful modesty with which he received 
every mark of his growing fame. Selfishness could not 
live in his sight. When the city of Boston gave him a 
public reception, his shrinking boyish figure as he rose 
to return his thanks, in which he tried to turn public 
attention rather to the one whose means, whose con- 
fidence, and whose sympathy had rendered the realiza- 
tion of his scientific genius practically possible, will not 
soon be forgotten by those who witnessed it. But the 
gentleness and sincerity of his character, the refine- 
ment of his life and manners, his truthfulness and 
loyalty, and all those other delicate traits which re- 
vealed his heart and rendered him so dear to his inti- 
mate friends, will remain to them asource of perennial 
inspiration. — Psyche. 



The Battle of Bennington Monument, 
On August 19 there was dedicated with appropriate 
ceremonies, marked by the attendance of the President 
and many distinguished visitors, a monument in com- 
memoration of the battle of Bennington, Vt., in our 
revolutionary war. The monument has been in pro- 
gress of building for several years, and has cost 
$100,000. It was paid for by appropriations. It was 
paid for by the States of Massachusetts, New Hamp- 
shire, and Vermont, and by private subscriptions. It 
is 301 feet 10J^ inches high from base to the top of the 
capstone, and stands on a site 283 feet high. Its 
base is 37 feet 4 inches, and it is built of native stone 
faced with Sandy Hill dolomite. It has a lookout room, 
188 feet above the foundation, reached by an interior 
iron staircase. 

« in » 

THE coffer dams of cruisers 9 and 10, building at the 
Columbian Iron Works, Baltimore, Md., will be filled 
with cellulose, which has been adopted by the navy 
department. The living apartments and store rooms 
of the cruisers are being painted with cork paint, which 
consists of a heavy coat of white le'ad and varnish, over 
which is sprinkled cork. It forms a non-conducting 
material which keeps the ship dry in warm climates 
and moist atmospheres. 
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A Steel Chimney. 

Steel is being used in the construction of the im- 
mense chimney of the Fair building at State, Adams 
and Dearborn Streets, instead of brick. Thechimneys 
of the Leiter building, at State and Van Buren Streets, 
will also be constructed of the same material. This 
new feature of construction has been introduced by 
Architects W. L. B. Jenney and W. B. Mundle. The 
chimney when completed will be 250 ft. high, being 
considerably higher than any other in the city. The 
outside diameter is 9 ft. 5 in., while the steel varies in 
thickness from five thirty-seconds at the top to three- 
eighths of an incli at the bottom. The lower 75 ft. of 
the chimney is lined with fire brick eight inches deep, 
formed to fit the shell compactly all around. Above 
this it is lined with hollow tile. This lining is sup- 
ported at intervals of 25 ft. by angle iron riveted to the 
steel shell ; in other words, the chimney is lined in a 
manner similar to blast furnaces and foundry cupolas, 
and no expansion by heat can lessen its strength. The 
joints are all hot riveted. The steel shell is carefully 
protected from corrosion and from any attacks by the 
weather by painting insideand out. The weightof the 
chimneys is spread to the foundations in the same gen- 
eral way as that of the columns of the building, the 
base or foundation on which it rests being constructed 
in the same manner. The ground first is covered with 
a layer of cement, then two layers of steel rails in 
cement and one layer of I-beams, on which the cast 
iron shoe which takes the shell of the stack rests. The 
capacity of the chimney is twelve 60 in. boilers 20 ft. 
in length. The chimney is now up to a height of 150 
ft. The cost will be about $7,000. In the one to be 
constructed in the Leiter building the diameter will be 
a trifle larger, being 10 ft. 3 in., while the height will 
not be so great, being calculated at 200 ft. This will 
afford an escape for the smoke from the fire boxes of 
nine 72 in. boilers, each 20 ft. long. 

This is the first time this material has been used in 
the construction of the chimneys of mercantile build- 
ings. The magnitude of the building and the neces- 
sity of economizing in space, the foundations for the 
columns occupying about all the ground, led the 
architects to adopt steel as the material for this 
purpose. Brick has been used almost entirely hereto- 
fore, but upon investigation it was found that the 
weight of a brick chimney of this size would be almost 
700 tons, while of steel construction it would weigh, in- 
cluding the linings, a little less than 250. The outside 
diameter of the present chimney is 9 ft. 5 in., while 
were it constructed of brick it would be 16 ft. 6 in., 
thus making a great saving in space. — Chicago Jour- 
nal of Commerce, 



A SIMPLE AND DURABLE WRENCH. 
In the wrench shown in the illustration, one of the 
jaws may be moved toward or from the fixed jaw, and 
held in the desired position, without threading the 
shank of the fixed jaw or the guide bar of the movable 
jaw. The improvement has been patented by Mr. 
Samuel Stock, of Pontiac, N. Y. The movable jaw 
has a large rectangular opening in front of the shank, 
as shown in the sectional view, in which enters a 
guide bar, which also serves as a lock bar, and 
is longitudinally slotted. The outer end of this bar is 
seated in a socket formed in a side projection from the 
ferrule, where it is held by a pin, and one side face of 



on it, and the wrench has a neat appearance and is in- 
expensive to make. 





STOCK'S IMPROVED WRENCH. 

the bar is beveled the length of the slot. A bolt used 
with the device has an outer end portion beveled to 
correspond to the inclined face of the lock bar, the 
portion of the bolt passing through the slot being 
square, to prevent the turning of a winged lock 
nut, the bolt and nut forming supports for the mova- 
ble jaw. When the jaws are adjusted to clamp the 
object, the bolt head and nut are brought to bear 
against the outer portion of the movable jaw, and the 
nut is screwed in upon the bolt. With this construc- 
tion the shank is not weakened by having a thread cut 



AN IMPROVED NECK YOKE. 
A durable, safe and inexpensive yoke center, for con- 
necting the neck yoke with the poles of a vehicle, one 
which moves freely in relation to the pole and will not 
permit the yoke to pound thereon, is shown in the 
accompanying illustration. It has been patented by 
Messrs. David H. Gotshall and Herbert Petit, of No. 
507 Second Street, Astoria, Oregon. The yoke is of 
the usual construction, and in elbow lugs attached 
by bolts to its under side are journaled the trunnions 
of a circular plate having a depending flange, which 
extends around all but the front side of the plate, and 
which is doubled under at right angles to receive the 
flat head of a pole ring. The head may be readily 
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GOTSHALL & PETIT'S NECK YOKE. 

slipped into the recess of the plate, and a neck between 
the body of the ring and the head comes opposite the 
bent portion of the flange, so that the ring may have 
all necessary movement. The ring is prevented from 
accidental removal by a pin extending downwardly 
through the plate and into the head of the ring, but 
there will be little strain on the pin, the lateral strain 
from the flat head coming on the flange of the plate. 
The ring is lined with leather or other suitable mate- 
rial to prevent wear and rattling. 



Squandering a Nation's Patrimony. 

At the recent celebration of the Fourth of July at 
Woodstock, Conn , Mr. Murat Halstead delivered a 
striking address, to which he gave the title of the 
"Preservation of the People's Inheritance." It could 
be more accurately described as an account of the reck- 
less way in which mankind in general, and Americans 
in particular, had squandered, and were continuing to 
squander, their inheritance. In speaking of the de- 
cline of certain nations, Mr. Halstead said : 

The lands have been wasted, the forests are no more, 
the soil that once made fruitful hills and blooming val- 
leys is at the bottom of the seas, and the streams that 
watered the peopled plains are lost in the sands that 
are the tombs of the profligates who have perished. 
The elements of possibility, the foundations of pros- 
perity, are gone, never to be restored, and those can- 
cers of the earth, the deserts, are eating away more and 
more that which should sustain the generations to 
come. 

Coming down to our own country, the speaker re- 
ferred to the exhausted fertility of tobacco lands and 
wheat fields ; to the extermination of food fish and 
noble game and water fowl ; particularly to our van- 
ishing forests. 

The woods have been torn from the mountains, and 
brooks have departed because the springs have ceased 
to flow ; and, when not dwindled almost to dust beds, 
the ancient mill streams are roaring floods, for the 
slopes of the ridges are bared and the rainfalls rush 
from them as over roofs of slate ; the hillsides are 
plowed up and down, preparing gutters to feed the 
freshets with the soil that is far more precious, in the 
eyes of those who have been taught the art of seeing, 
than the precious metals. It is the passion and pride 
of the average American to smite the trees and shoot 
the birds and slaughter the last of our running game 
— and if there are laws for the protection of trees in 
parks, or game laws to save the quail and squirrel, or 
to prevent scouring the rivers with seines out of season, 
and to provide fish ladders and abolish fish traps, they 
are regarded as tyrannical, a style of oppression identi 
fied only with effete monarchies and the tottering 
despotism of worn-out worlds. The buffalo have been 
exterminated, a noble race murdered, so that they are 
hardly enough to supply museums ; and if there is a 
moose left in Maine he has been accidentally spared, 
and must be pursued by the hunter with remorseless 
fury to shed his blood to the final massacre. It is a 
crime to cut down the woods on a mountain, a crime 
to heedlessly kindle fires to burn forests ; but our peo- 
ple have no realizing sense of the sort, and sneer at the 
Swiss and Germans, who require three permits to fell 
one tree. In New York there is a struggle that seems 
hopeless to preserve the remnants of the once majestic 
and always romantic Adirondack wilderness. In our 
new States the statesmen dare not stand against the 
timber thieves. 

In some parts of the address Mr, Halstead's rhetoric 



was rather too intense for scientific accuracy ; but, 
after all, the real sting of the indictment is in its truth. 
To the speaker's hopeful spirit the establishment of 
fish hatcheries by the government, the effort to protect 
the seals of Behring Sea, and the reservation of the 
Sequoia groves were acts which gave promise of a time 
coming when more serious thought would be given by 
our nation to the preservation of its heritage. He 
noted, too, as hopeful indications, that arbor days 
were celebrated in many States ; that tree planting 
by children had become fashionable, and that the dis- 
cussion over the Adirondack woods, although it might 
not save the wilderness, would ultimately, perhaps, 
save many other forests. We feel inclined to consider 
it another chaering sign that an orator of national re- 
pute has felt impelled, on that anniversary when 
Americans are in their most exultantmood, to raise his 
voice in earnest protest against the reckless destruction 
of our forests. No higher public service can be ren- 
dered by the country's leading men than the reitera- 
tion of warnings like this, until it comes to be univers- 
ally understood what the ruin of our forests means. — 
Garden and Forest. 
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A TRIGGER MECHANISM FOR GUNS. 
A mechanism by which guns having more than one 
barrel may be fired by a single trigger, with a safety 
catch, so that the gun cannot be accidentally fired, and 
a device to indicate the barrel to be exploded, is shown 
in the accompanying illustration. It has been patent- 
ed by Mr. Frank D. Granger, of Ellsworth, Kansas, an 
assistant in the United States Coast and Geodetio 
Survey. Extending down from the top of the breech 
is a hollow casing in which is vertically mounted a pin 
normally pressed upward by a spring, and on the 
lower end of the pin is loosely mounted a firing disk 
having on its upper surface a series of cam teeth 
adapted to alternately raise the sears and release the 
hammers. Only one sear and a simple style of ham- 
mer are shown to illustrate the mechanism, but the 
improvement may be connected with any of the com- 
mon forms, especially those generally found in double 
barreled guns. The hammers have tumblers at their 
lower ends engaged by the forward ends of the sears, 
and the hammers are normally pressed forward by 
springs secured in the lock case, the hammers being 
thus held in cocked position until the sears are raised 
at their rear ends by the cam teeth of the firing disk. 
The under side of the disk has twice as many cam 
teeth as there are on its upper surface, to engage a 
pivoted spring-pressed trigger arm which extends up- 
ward through a slotted guide, so that when the trigger 
is pulled the disk will be turned, one of its cam teeth 
engaging a sear to raise it and fire the gun. When it 
is desired to fire a barrel which would not normally be 
fired by a sear, the pin in the top of the breech is pressed 
downward, carrying the disk down, so that its teeth 
will not engage the sears, while the disk will be pushed 
around one notch by the trigger arm, and may be 
brought into the right position for firing either barrel. 
A slide block carrying a safety catch is held in the 
breech behind the vertical pin. by which the disk may 
be locked so that it cannot be turned, the catch being 
released by pushing the block rearward. To show 
which barrel is about to be fired, spring-pressed pins 
are arranged in arms extending one from each side of 
the central pin, these pins extending downward into 
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GRANGER'S LOCK FOR EIRE ARMS. 

the path of the cam teeth on the firing disk, so that as 
the latter is revolved one pin or the other will be made 
to project above the top surface of the breech, indicat- 
ing the barrel to be fired. 



Dissolving Caoutchouc— Caoutchouc can be dis- 
solved more readily by adding from 5 to 15 per cent of 
oil eucalyptus to the benzol or carbon bisulphide 
used ; in the latter proportions, the mixture of carbon 
bisulphide will dissolve nearly 30 per cent of caout- 
chouc. 
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AN IMPROVEMENT IN CAR CONSTRUCTION. | position when the implement is at rest and the wheel 

The illustration represents a style of building a car I elevated. To the cross beam between the plow han- 



body patented by Mr. John Turner, and especially 
adapted for horse, cable, and electric cars. Fig. 1 is 
a transverse section and Fig. 2 a partial side elevation 
showing the construction. The side pillars of the 
bcdy are longer than those usually employed, and 
they are attached at their lower ends to side sill beams, 
and at their upper ends to plates on which the roof is 
supported, at very near the height of the car body at 
its center. The Hilars have straight sash grooves, 




dies is pivoted a lever connected by a strap with the 
body beam of the planter, whereby, on pressing down 
a knob of the lever, the rear end of the attachment is 
sufficiently raised to remove the drive wheel from the 
ground. 

This improved planter has been patented by Mr. 
William W. Jones, of Granada, Col. 



TURNER'S CAR BODY. 

and the sashes are carried upward instead of down- 
ward in opening the car windows. A series of per- 
manent upper sashes is provided, behind which the 
movable ones slide- The car at its central portion is 
of the standard height, and by thus elevating the 
roof at the sides more head room than usual is made 
over the seats, giving ample air space. The roof is also 
centrally supported by a series of trusses, the ends of 
which are curved downward and secured to the side 
pillars. The space between the back of the seats and 
thesides of the car body is covered by caps, which con- 
stitute window sills, effectually preventing any refuse 
or foreign matter from getting into the pockets which 
ordinarily exist behind the seats. Beneath the bon- 
nets, in the upper framing at each end of the car, are 
pivoted sashes forming ventilators. By this manner 
of construction it is designed that the car body shall 
be much stronger and capable of being built at mate- 
rially less cost than has heretofore been the practice. 

Further information relative to this invention may 
be obtained of Mr. John Wimmer, No. 2187 Third 
Avenue, New York City. 



THc Banana a Developed Lily. 

QoldthwaiVs Geographical Magazine says that the 
banana belongs to the lily family, and is a devel- 
oped tropical lily, from which, by ages of cultiva- 
tion, the seeds have been eliminated and the fruit, for 
which it was cultivated, greatly expanded. In rela- 
tion to the bearing qualities of this fruit, Humboldt, 
who early saw the wonders of the plant, said that the 
ground that would grow 90 pounds of potatoes would 
also grow 33 pounds of wheat, but that the same 
ground would grow 4,000 pounds of bananas, the pro- 
portions thus being, to wheat 133 to 1, and to pota- 
toes 44 to 1. The banana possesses all of the essentials 
to the sustenance of life. The savage of the sea isles 
and the jungle owes what he has of physical strength 
to this food. 

Wheat alone, potatoes alone, will not do this. When 
taken as a steady diet it is cooked — baked dry in the 
green state, pulped, and boiled in water as soup, or cut 
in slices and fried. I do not know whose beauty I ad- 
mire the most — the majestic cocoa palm, with its heavy 
crown of great fringed leaves, or the graceful banana, 
with its great leaves, which are six feet long and two 
feet wide. 

The leaves of the banana are tender, and the strong 
winds of the tropics — the hurricanes — soon tear the 
leaves in strips, thereby adding to their grace and 
beauty. The banana is a fruit that beast and bird, as 
well as man, are fond of, and the owner, when he lives 
in a sparsely settled country, must needs protect hie 
plantation by a fence of some thorn plant. 



AN IMPROVED PLANTER. 
The illustration represents a simple and inexpensive 
form of planting apparatus, designed to be readily at- 
tached to the beam of a double or single plow, and by 
which any kind of seed may be dropped without por- 
tions of the seed adhering to the drop slide- Pivoted 
to one side of the plow beam is a bar or beam in which 
is journaled a supporting wheel, and upon one side of 
the bar is secured a laterally adjustable seed box, hav- 
ing a detachable cover and a central drop open- 
ing in its bottom, in which may be placed a 
drop tube if desired. On the upper face of the 
bottom of the box a drop slide is held to move 
beneath a housing within the box around the 
drop opening, as shown in the sectional view. 
The slide has near its center an aperture adapt- 
ed to register with the drop opening on both 
its forward and rearward movements, thus per- 
mitting the seed to drop. By properly arrang- 
ing holes in the slide relatively to the dia- 
meter of the wheel, the planting may thus be 
done in hills that are 18, 36, or 72 inches apart, 
or by another arrangement of the slide con- 
tinuous drill planting may be effected, such 
change of slide being readily made in two or 
three minutes. The housing within the seed 
box consists of a box-like receptacle with 
guarded side openings through which the slide 
passes, and a roller is journaled in the housing 
transversely over the slide, there being arranged 
around the roller pins adapted to enter recesses 
in the upper face of the slide, forming a guide 
therefor which compels the opening of the slide 
to register properly at all times with the drop 
opening. The roller also has one or more studs, 
adapted, as the roller revolves, to enter the drop open- 
ing in the drop slide, and force down any seed clinging 
to the walls of the opening. The housing may be 
adjusted up or down to cause the roller to contact 
more or less tightly with the drop slide. The axle of 
the supporting wheel has a crank arm, to which is 
pivoted a pitman adjustably connected with the rear 
end of the drop slide, around the forward end of which 
i3 a coiled spring adapted to retain the slide in open 



Motion by Electric Current. 

BY M. D. UURMUZESCU. 

A fine metal wire stretched between two supports, 
one of which is provided with a strainer or spring for 
regulating the tension, on being traversed by a con- 
tinuous current begins to vibrate. 

The amplitude of the vibrations, which is at first 
very small, increases as the time goes on, and quickly 
arrives at a maximum, which it maintains as long as 
the current is passing through, provided that the sur- 
rounding atmosphere remains in the same condition, 
or at any rate does not undergo any sudden change. 
The vibrations may thus continue inefinitely ; they 
stop in a few seconds when the current is interrupted. 

For a given tension, the amplitude of the vibrations 
seems to depend (according to the experiments which 
I have made up to the present) on the difference in the 
temperature of the wire and of the surrounding at- 
mosphere. Now, as it is the intensity of the current 
which produces this difference of temperature in a 
given wire, the amplitude should vary according to 
the intensity. 

The explanation of this fact seems to me to lie in the 
interchange of heat between the wire and the sur- 
rounding atmosphere ; this constitutes really a thermic 
motor, in which the energy expended is supplied by 



wire in a large glass tube the movementisregular, be- 
cause the wire is sheltered from the movements of the 
air. On closing the two ends of the tube, I observed 
no change in the rapidity of the vibrations. 



A CAR WHEEL AND RAIL TO INCREASE TRACTION. 
According to the invention forming the subject of 
the accompanying illustration, it Is designed that 
where a railroad track is built at a grade or is curved, 
or at switches, the rail shall be provided with a strip 
of soft, tough metal, held to tne rail by countersunk 




CHOATE'S CAR WHEEL AND RAIL. 

screws, as shown in the sectional view, the outer edge 
of the rail being raised and a channel made therein for 
the purpose. The outer edge of the driving wheels is 
also smaller than it is near the flange, so that when 
running on the ordinary rail only the inner portion of 
the tread will come in contact with the rail, but the 
outer portion of the wheel is provided with a band of 
hard metal, roughened on its outer surface, adapted 
to come in contact with the strip of the rail at places 
where increased tractive power is required. When the 
wheels thus made reach the rails provided with the 
strips, the roughened band onthewheel is designed to 
take a firm hold on the softer metal of the strip, so 
that the motor will be able to haul a very large load. 
The bands and strips are intended to be renewed at 
small cost when they become worn. 

This invention has been patented by Mr. Franklin 
W. Choate, of San Diego, Cal. 




JONES' PLANTER, 



the current, and the principle of the conservation of 
energy can be applied to it. 

Any cause producing a change, in any manner what- 
ever, in the mode in which this interchange of heat 
takes place will modify the phenomenon in some way 
or other. We can foresee that the finer the wire, the 
more rapid will the vibrations be ; this is confirmed by 
experiment. I repeated the experiment with wires of 
different natures, and found that the phenomenon 
always preserves the same character. If we put the 



A Gigantic Relief Map of the 1" nltcd States. 

A geographical novelty has been produced by Prof. 
Edwin E. Howell, of Washington, D. C, namely, a 
large relief map of the United States and Gulf of Mex- 
ico, with portions of the Atlantic and Pacific oceans, 
between the 67th aud 127th meridians, modeled on the 
section of a globe 133 feet in diameter. This great work 
is prepared from data furnished by the United States 
geological survey, the United States coast and geo- 
detic survey, and the United States Hydrograpbic 
Office. The horizontal scale is 1 inch equal to 50 miles; 
and vertically 1 inch equals 5 miles. The dimensions 
of the map are 6 feet 6 inches by 4 feet, and it is about 
15 inches in its greatest thickness. The first 
copy of this important and artistic work has 
been secured by Mr. David Pell Secor, for the 
Bridgeport Scientific Society. 

In this connection it may be added that Mr. 
Secor's previous gifts to the Society include 
more than 18,000 specimens, worth at least 
$10,000, and extremely rich in aboriginal relics, 
especially spear and arrow tips, fully 2,000 of 
the latter being made from various precious 
stones. 

Mr. Secor has likewise purchased for the 
Leland Stanford, Jr.. University, California, 
the large and celebrated herbarium of the late 
distinguished botanist, Prof. William Henry 
Hervey, of Trinity College, Dublin, which has 
been received and acknowledged by the Uni- 
versity with thanks. This immense collection 
is in six cases, containing 360 bundles of stand- 
ard sized botanical paper, with 16,977 species 
from all parts of the world. As there are usu- 
ally as many as four or five specimens of each 
species, the grnnd total amounts to fully 70,000 
specimens. The naming of these specimens has 
been carefully revised according to the most ap- 
proved classification, and it may safely be affirmed that 
there are less than half a dozen herbaria in America 
that rival the Hervey herbarium in size, or in authen- 
tic accuracy. The enterprise and liberality of the donor 
are worthy of especial commendation. Mr. Secor's res- 
idence is in Bridgeport, Conn., where he devotes most 
of his time to gratuitous scientific pursuits. 
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To make cloth that is used in lining shoes waterproof, 
use oiled silk or heat the linings in melted paraffin. 
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Culei Pipiens. 
We all know the creature, but may not perhaps 
recognize him as readily under this name as under the 
more familiar, but not thereby despised, one of mos- 
quito. We said "him," but we were wrong, for, un- 
like what is found in some of the higher orders of crea- 
tion, it is the females that make all the trouble and do 
all the biting and stinging, the male being a very in- 
offensive and harmless insect, shunning man and get- 
ting his sustenance from the juices of plants, a few 
drops of which suffice for the needs of his short career. 
We might know that nothing good could ever come 
from the Culicidse, for they start out in life in a way 
that no self-respecting larva could abide, swimming 
around, as if ashamed of themselves or of their pro- 
genitors, with their heads hanging down in the water 
and breathing through their tails. 

A single mosquito, buzzing about on a warm sum- 
mer night, can do more to keepaway slumberthanthe 
uneasiest conscience that ever pricked the soul of man 
for his sins ; yet in this part of the world, even in New 
Jersey, we do not think of the creature as one that can 
destroy life. Its limit of evil doing is as a pruritifac- 
tive and profanity-causing pest. When present in large 
numbers, however, they may become as dangerous to 
man as the rattlesnake, or as the man-eater in the In- 
dian jungle. In an article on poisonous insects, in the 
"Reference Handbook of the Medical Sciences," Mr. 
Riley, the government entomologist, says that the 
pestiferous little insects "have caused the rout of 
armies and the desertion of cities, and the hum of an 
insignificant gnat may inspire more terror than the 
roar of the lion. The bravest man on the fleetest horse 
dare not cross some of the more rank and dank prairies 
of Northern Minnesota in June. It is well known that 
Father Be Suiet once nearly died from mosquito bites, 
his flesh being so swollen around the arms and legs 
that it literally burst. 

" Those who have traveled in summer on the lower 
Mississippi or in the Northwest have experienced the 
torment which these frail flies can inflict ; at times they 
drive every one from the boat, and trains can sometimes 
only run with comfort on the Northern Pacific by 
keeping a smudge in the baggage car and the doors of 
all the coaches open to the fumes." 

There are said to be more mosquitoes to the cubic 
inch on the Magdalena River iu South America than 
anywhere else in the known world, and it is madness 
to attempt a voyage up the river without a mosquito 
netting and some ammonia or other preparation to re- 
lieve the itching of the bites received in spite of con- 
stant care. A story is told of an Englishman who was 
not afraid of a mosquito or two, and scorned to take any 
precaution before starting up this river for Bogota. He 
soon had cause to repent of his foolish obstinacy, and 
after offering vainly all the money he had for the loan 
of a mosquito netting for the remainder of the voyage, 
he was driven mad by his tortures onjthe third day of 
the sail, threw himself into the river, and wasdrowned. 
This may be true and it may not, but any one who has 
ever faced one of these dense swarms without the pro- 
tection of a thick net will have no trouble in recogniz- 
ing the probability of its being an actual occurrence. 

But one must give the devil his due, and even the 
mosquito has his good points, or rather let us say her 
good points, for, as we hinted before, the male has all 
the gentle unobtrusiveness and innocuous artlessness 
of his sex in other walks of life. The larvse, wriggle- 
tails as they are usually called, swim about in stagnant 
pools and perform a useful service in purifying the 
water and freeing it from many swarms of microbes 
that are possibly inimical to mail, But it is only in 
her tender youth that Culex pipiens is good, and as 
soon as she gets her wings and becomes capable of 
working mischief, her period of usefulness to the com- 
munity is at an end. 

In addition to the irritation which she excites by her 
bites, she has been accused of carrying about the germs 
of disease on her proboscis, and thus spreading con- 
tagion and defying quarantine. Dr. Finlay, of Havana, 
has been trying to turn this to good account by mak- 
ing the mosquito the instrument of preventive inocu- 
lations against yellow fever. He recently published 
the statistics of his experiments in this direction, from 
which it would seem that this method may really pos- 
sess some efficacy. The insects that have been seen to 
bite patients with yellow fever are carried away care- 
fully and made to sting newly arrived and unprotected 
individuals. Dr. Finlay reports the results of over fifty 
cases of mosquito inoculation, and of these but four in- 
dividuals contracted thediseasein a severe form within 
three years after the inoculation, one only dying there- 
from. Of the remainder, some presented symptoms of 
yellow fever between the fourth and twenty-fifth day 
after inoculation, while others had no symptoms at this 
time, but suffered later from a mild attack of the dis- 
ease. Some significant comparative statistics were ob- 
tained from the observation of sixty-five monks who, 
from time to time, arrived in Havana, where they all 
lived under similar conditions. Thirty-three of these 
were inoculated and thirty-two were not. Only two of 
the inoculated suffered from well marked attacks of 
yellow fever, which, however, did not prove fatal ; 



whereas eleven of those that had not been inoculated 
were severely attacked, no less than five dying. 

There are numerous patent preparations recommend- 
ed as efficacious in relieving the irritation caured by 
the sting of the mosquito, some of which are possibly 
very serviceable, but probably not more so than oil of 
cloves, ammonia, bicarbonate of soda, chloroform, or 
thymol. When none of these remedies can be obtained, 
it may be well to remember that the alkali of ordi- 
nary soap is often as efficacious as anything. As soon 
as a bite is felt, the part should be moistened and rub- 
bed with a piece of soap, the lather so formed being al- 
lowed to dry on the skin, and in a very short time, un- 
less the individual be unusually susceptible to the 
poison of the insect, all irritation will have disap- 
peared. 

But prevention is, of course, better than cure, and 
most people who, for their sins, must live in a mosquito 
country keep off the greater number of their enemies 
by sleeping under a mosquito bar, although there is 
alwaj's one culex that manages to get in despite the 
utmost precaution. These bars are a great comfort, 
nevertheless, and even an absolute necessity in certain 
regions, but they are very inflammable, and serious ac- 
cidents have resulted from their being set on fire by 
the flame of a candle or gas jet in the neighborhood of 
the bed. We may, therefore, fittingly bring these kono- 
pological remarks to a close by presenting the follow- 
ing recipe, published by the National Druggist, for 
rendering mosquito netting uninflammable : 

"Make a solution of one part of ammonium sulphate 
to five parts of water and immerse the netting in the 
same. One pound of netting will require from twenty 
to twenty-four ounces of the solution to thoroughly 
saturate it. The material is entirely inoffensive, and 
the ease with which it is employed is not its least re- 
commendation. After saturating the bar (or other ma- 
terial) with the liquid, it is necessary to pass a hot iron 
over the fabric to dry it and make it ready for use." — 
Medical Record. 



Smokeless Powder— The New 12 Inch Gun— Firing 
of High Explosive Shells. 

The first experience of our army officers with smoke- 
less powder in high power cannon indicates that the 
day of the brown prismatic powder is now past. The 
results of three shots lately fired from the 8 inch gun 
at Sandy Hook were of the highest importance in 
showing to what extent the American guns can be 
relied upon when a proper brand of powder is secured. 
The powder used was smokeless powder, manufactured 
in Germany, and understood to be a modification of 
the Nobel powder. Its principal ingredients are said 
to be nitro-glycerine, nitro-cellulose. camphor, and 
benzole. The powder comes in block cubes, three- 
eighths of an inch on each edge. It has the appear- 
ance of black rubber when in the cube, but when pared 
in three pieces is translucent. The trial consisted of 
three shots fired from the gun, mounted on a free recoil 
carriage, in order to determine the velocity and pres- 
sure along the bore. In the first round a charge of 
30 lb. of powder, and shell weighing 300 lb., were used, 
giving a velocity of 1,497 ft. and pressure of 18,000 lb. 
In the second shot the charge was increased to 45 lb., 
the velocity recorded being 1,990 ft., and the pressure 
31,160 lb. In the third round, with 50 lb. of powder, 
the remarkably high velocity of 2,162 ft. per second 
was given, the pressure being about 38,000 lb. The 
velocities were taken 165 feet from the muzzle. The 
energy of the shot at the muzzle was 9,720 foot tons. 
The good results of the last round can be appreciated 
when it is remembered that with a charge of 130 lb. of 
brown powder, with the same weight of projectile as 
used in the above three rounds, the highest velocity 
attained with the normal pressure of about 37,000 lb. 
was 1,935 ; with a 250 lb. projectile, such as used in the 
navy gun, it is estimated that a velocity of 3,345 ft. can 
be secured with 50 lb. of the same brand of smokeless 
powder, and this, too, without increasing the pressure 
beyond 37,000 or 38,000 lb. When the gun was fired, a 
small volume of smoke shot from the muzzle, but 
quickly dissipated. Another notable circumstance was 
the clean appearance of the powder chamber after the 
firings, there being no residue whatever. 

Preliminary tests of the army 12 inch steel breech- 
loading rifle, the first gun of that caliber completed in 
this country, were recently had at the Sandy Hook 
proving grounds, for the purpose of establishing a pro- 
per grade of powder before commencing the regular 
service test. The results are important only in show- 
ing that the gun is well able to stand the pressure fig- 
ured upon. The unsatisfactory quality of the powder 
used made it impossible to determine anything else 
about the full ballistic qualities of the gun. Five 
rounds in all were fired, commencing with a charge of 
250 lb. of powder and increasing to 375 lb. With the 
latter charge and a projectile weighing 1,000 lb., a 
velocity of 1,862 feet per second was obtained, with the 
pressure recorded at 36,500 lb. per square inch. The 
highest velocity obtained was in the fifth round, when 
the weight of the projectile was reduced to 850 lb. 
With a charge of 370 lb. of powder, this projectile was 
given a velocity of 1,952 feet, the pressure reaching 



38,567 lb. per square inch. These latter figures approach 
very nearly to the results calculated for the full cnarge 
of 440 lb. of powder and a 1,000 lb. shot, therefore 
showing that a radically different powder must be 
adopted to secure the ballistics expected from the regu- 
lation charge and weight of projectile. The official 
test of the gun will be postponed until a satisfactory 
powder can be obtained. The breech mechanism of 
the gun worked perfectly. 

A successful test was made at the Sandy Hook prov- 
ing ground lately of the new explosive, emmensite, as 
an exploding charge for shells fired from powder guns, 
and there is every prospect that in a short time emmen- 
site will obtain an official recognition as a leading 
explosive for military purposes. A shell filled with the 
explosive was placed in a 7 inch breech-loading rifle 
and fired into the water. The shell was fired from the 
gun intact and the experiment developed the fact that, 
though this substance is a high explosive of an inten- 
sity nearly, if not quite, equal to dynamite, it can 
safely be subjected to the shock of being fired by the 
expansion of powder gas and utilized as an explosive 
for projectiles. The next step taken will be to dis- 
cover a fuse for these shells. — Army and Navy Journal. 
m < ■ i ^ 

PHOTOGRAPHIC NOTES. 
Paramidophenol Developer. — This new developer, in- 
troduced by Messrs. Lumiere, has now been tried also 
by our German authorities, and their judgments are, 
on the whole, favorable to this reducing agent. Pro- 
fessor Vogel finds that the pure paramidophenol is 
very insoluble, so that it was impossible to prepare 
with it the solution recommended by Messrs. Lumiere. 
Dr. Schuchardt, of Gorlitz, has, however, succeeded in 
producing a hydrochloric preparation of this sub- 
stance, which, in the hands of Prof. Vogel, proved to 
be more soluble than the first one, though it is said to 
dissolve much less readily in cold water than hydro- 
quinone. It is, therefore, necessary to heat the water 
previously. The developer thus obtained is "ery en- 
ergetic, giving, however, somewhat thin negatives, and 
the mixed solution soon becomes brown. If the para- 
midophenol solution and the sodium sulphite solution 
are kept separately, they will keep clear. Also Prof. 
Eder and E. Valenta state that the paramidophenol 
forms an excellent developer, giving, according to its 
composition, every degree of softness or intensity. The 
color of the negatives is grayish black, the film being 
free of every bluish or greenish color, even if a neutral 
fixing bath is used. The authors recommend the use 
of a dilute solution for the reason that then the para- 
midophenol does not crystallize out of its solution and 
the developer becomes less expensive. Moreover, the 
diluted solutions form equally excellent developers as 
the concentrated ones. The formula recommended 
by the authors are the following : 

PARAMIDOPHENOL SODA DEVELOPER. 

Water 1,000 r.c. 

Sodium sulphite 80 grammes. 

Carbonate of soda 40 " 

Paramidophenol 4 " 

PARAMIDOPHENOL POTASH DEVELOPER. 

Water 1,000 cc. 

Sodium sulphite 120 grammes. 

Carbonate of potash 40 " 

Paramidophenol 4 " 

The latter is specially well suited for plates which 

tend to give thin negatives, while the soda developer 

yields more delicate images. With the latter, also, 

transparencies on gelatino-bromide emulsion may be 

developed very successfully. — H. E. Gunther, in Photo. 

News. 

« i n » — 

A Bone Shedder, 
Dr. Bell, of Parrottsville, Tenn., reported the case 
of a woman who sheds her bones, and showed some 
of the specimens before the East Tennessee Medical 
Society (Medical Standard). He said : " The patient is 
seventy-one years of age, seemingly in perfect health, 
a well preserved woman of medium height, average 
weight, and normal in every other respect. Twentj-- 
one years ago the exfoliation of bone began in her 
fingers, and has during the succeeding years continued 
until she has twice shed ulna and radius, humerus, 
scapula, and part of inferior maxillary. This shedding 
takes place spontaneously without pain, hemorrhage, 
suppuration, inflammation, or inconvenience. On one 
occasion when churning she shed the radius. There is 
no deformity, sapination, pronation, extension, flexion, 
and circumflexion being perfect. The bones shed 
(about six hundred pieces) were, on careful inspection 
by the society, found to be entirely natural. She has 
given about one hundred pieces of bone away as 
souvenirs. The woman is conscious of the pending ex- 
pulsion of a bone about ten minutes before it takes 
place, and a perfect bone is always left in its stead. 
The bone makes its way out, always on the posterior 
side, and the wound heals by first intention, though at 
the ' exit of the bones ' were numerous small scars. 
She has always been in comfortable circumstances and 
is cheerful, a very interesting fact, as showing the 
power of the mind to adapt itself to extraordinary cir- 
cumstances." 
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The August meteoric Shower, 

To the Editor of the Scientific American : 

The August meteors were observed here on the night 
of the 10th. The display was not very brilliant, aver- 
aging about 125 per hour, for one-third of the heavens, 
about Perseus as a center. By far the greater part of 
the meteors passed northward from the radiant ; 90 per 
cent of them left a distinct train. Their average 
brightness was a little less than that of a second mag- 
nitude star. Night of the 11th cloudy. So no further 
observations have been obtained. 

Laurence La Forge. 

Alfred University Observatory, 
Alfred Center, N. Y., Aug. 12, 1891. 

«m > 

Jet Propulsion. 
To the Editor of the Scientific American: 

In your issue of August 8 I notice that Mr. John 
W. Hahn thinks my intermittent jet suggestion a 
" step backward ; " dwells upon waste of power, and 
medium, and winds up with a statement as to inter- 
mittent screw propellers, which seems to me rather in- 
dorses than detracts from my suggestion. 

Admitting, as he states, that the aim of the friends 
of hydraulic propulsion includes a constant jet, as 
their aim has seemingly fallen short of the mark, 
should it be considered a "'step backward" to aim 
differently — possibly a little higher ? 

Regarding " waste of power" and " medium," I may 
only say that the end attained might or might not jus- 
tify the power used ; and the " medium " also is a mat- 
ter not now germane to the mere principle presented. 

But, regarding the intermittent screw, Mr. Hahn 
seems to overlook that the blades secure the inter- 
mittent thrust desired against the recovered resisting 
element; while his statement leads to the inference 
that the Archimedean screw would serve equally as 
well in this respect as the intermittent blade. If so, 
he quite naturally would befriend the constant 
rather than the intermittent thrust — and herein lies 
the difference ; while cost of power, and mechanical 
mediums, I omit. 

First let us secure the principle, then its utility will 
regulate the extent and value of the power, and com- 
petition the size and cost of the medium. 

W. H. Wetherill. 

Philadelphia, August 15, 1891. 



lofty peak with snow, in appearance eight or ten miles 
distant, but were told that it was about forty. Then a 
little on there, Mount St. Helen, not as beautiful in ap- 
pearance as her sister Hood ; the latter a more ragged 
appearance. 

It being in the height of salmon catching, with beau- 
tiful river strung on both sides of our narrow 
channel with nets and fishermen all along with their 
row-boats, drawing up their nets and dislodging their 
beautiful shining game, some weighing fifty or more 
pounds, with the smaller, and flopping them into their 
boats ; and others unloading on to the wharves for the 
canneries. 

I have sailed up and down our Mississippi to the jet- 
ties, where it empties into the ocean, and up and down 
the Clyde, in Scotland, where the navy of the world is 
built, and up the Rhine from Mordyke to Dusseldorf, 
and amid the wonders and curiosities along the shores 
of these majestic rivers to me none compare in grand 
beauty to our Columbia slope. 

At evening we arrive safely at the city of Portland, 
Oregon, where we find comfortable lodgings for the 
night. Next morning we take the train for Seattle, 
stopping at Tacoma on the way. Here is one of the 
most flourishing and prosperous cities in America, sur- 
rounded with vast forests, sawed lumber of good qua- 
lity for ordinary building purposes $7 per thousand, 
inexhaustible coal fields right at her door, bordering 
on a beautiful bay containing abundance of fish, and 
near the Columbia River, which yields her hundreds 
of tons yearly of salmon, probably giving out more 
actual wealth than any other river on the globe. 
About three weeks after I left, Seattle was nearly all 
destroyed by a terrible fire, which destroyed all of the 
business portion and the hotel we stopped at. Were I 
twenty years younger there is where I would locate, it 
being a beautiful climate, never excessively hot nor 
of freezing cold. J. E. Emerson. 



Jet Propulsion. 

To the Editor of the Scientific American: 

Being a reader and lover of your valuable paper, 
and as boats and their means of propulsion are my pet 
hobbies, I have been greatly interested in what has 
been said of late on the subject of jet propulsion. 

I have been experimenting on the subject of propul- 
sion for a few years, as much as my limited time and 
means would permit, and although I am far from 
being scientific, and could not perhaps give good 
reasons why, I am not a believer in the practicability 
of jet propulsion, as against either the wheel or screw, 
now in use. I do think, however, that there is a 
better way. 

I would like to say to the friends of the jet theory 
that my way to use it (the jet) would be to equip my 
boat with wheels, the same as they now are — except 
that the wheels need be only about one-fourth their 
present weight and strength — then direct the nozzles 
to the paddles below the water line, using the engines 
to pump the water, instead of working on the crank 
shaft as they now do. This would, I am quite sure, be 
an improvement on the wheel, and give the jets what, 
in my opinion, they stand most in need of — backing. 

I believe that the jets do " bore holes in the water,'' 
as they say. We all know that, if we let a stream of 
water fall from an elevation in an unbroken state into 
a body of water at rest, the momentum acquired in 
falling carries it down to a greater or less degree ac- 
cording to the fall, to rise again to the surface, per- 
haps a long distance from its point of entering. My 
opinions need not discourage anyone, as they may not 
be well founded. I think, as a general thing, we look 
too far from nature for our ways and means of doing 
things. Electricity is a natural light and traveler, 
water and steam are natural powers. We have only 
learned to use them. 

There are no screw, wheel, or jet propellers in 
nature, though the screw, which is the best, is the 
nearest to nature's way. FRANK D. Whipp. 

Cleveland, O., August 10, 1891. 
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A Trip up Columbia River In the Salmon Season. 
To the Editor of the Scientific American : 

About the middle of April, 1889, I took a steamer at 
San Francisco out through the Golden Gate, and two 
days on the Pacific among whales and sharks brought 
us to the mouth of the Columbia River at about noon. 
The day was beautiful and atmosphere clear, and seat- 
ed on the upper deck we had a magnificent view of 
grandeur along each shore. On the left or north shore, 
as we ascended, there stood Mt. Hood, covered to her 



Damage from Patent Alkali Works. 

Boosey vs. Cheshire Alkali Co. — An action was 
brought by Mr. William Boosey, nurseryman, to re- 
cover compensation from the Cheshire Alkali Com- 
pany, Limited, for damage caused to his nurseries at 
Middlewich by noxious vapors given off from the de- 
fendants' works, and to restrain the defendants from 
continuing the works in the same way. It appeared 
that the plaintiff had been carrying on business as a 
nurseryman for thirty years at Middlewich. In 1880 he 
took a piece of land, about twelve acres, which at the 
time was in a rough and uncultivated state, and laid it 
out as a nursery. Upon this and an adjoining plot of 
land he had expended about £400 a year. The damage 
done to plant life by the escape of a white, limelike 
powder from the alkali works, particularly as it 
happened at the time when the produce of the 
nurseries was going into the market, was, the 
plaintiff alleged, a very serious matter. The de- 
fendants formed their company in 1887 for the purpose 
of the production chiefly of carbonate of soda, and 
their works are separated from the plaintiff's nurseries 
by only a line of railway. Before the erection of the 
works commenced the plaintiff was apprehensive as to 
the injurious results which might follow to his shrubs, 
and he instructed a solicitor to write to the company a 
letter giving them notice that he would take all legal 
steps for the protection of his property. The reply was 
that there was no occasion for alarm at the contem- 
plated works, the process used by the company being 
absolutely innocuous. The works were then com- 
menced, and were completed about September or Oc- 
tober, 1889. 

In the early part of March following the damage to 
the nurseries became apparent, and had gone on to 
such an extent that almost the whole of the plaintiff's 
stock was unfit for sale. The presence of ammonia was 
then very noticeable, and showers of white powder 
were thrown off from the works, covering and blight- 
ing the trees and shrubs. Evidence was given at great 
length in support of plaintiff's case. Mr. Alfred 
Smetham, F.C.S., consulting chemist to the Manches- 
ter, Liverpool, and North Lancashire Agricultural So- 
ciety, said he believed most of the damage to the nur- 
series was due to ammonia. Mr. Bernard Dyar, F.L.S., 
F.C.S., gave similar evidence, stating that he could 
smell ammonia in the nursery. The proportion of am- 
monia that was floating about would be between 1 in 
1,000 and 1 in 2,000. He had made several tests with 
ammonia on vegetable matter. He treated vegetable 
matter with a solution of 1 in 7,000, and there was a 
distinct shrinking. 

Mr. Clement Higgins. Q.C., for the defense, said that 
the process of manufacture carried on at the works was 
innocuous. There were no noxious fumes which did 
damage. 

He was free to admit that a certain portion of the 
powder did go into the air from the grinding process, 
and some would go through the cracks of the shed. 
They had done all in their power to prevent it. They 
had not only built what was called a gangway, but 
they had filled up all the cracks with felt, and the fact 
was that practically no dust had escaped since that 
was done in October, 1890. When the skilled witnesses 



went to inspect the works they found there, no doubt, 
a certain amount of soda ash in the air which they 
would feel, but the jury could not put their finger upon 
any body of evidence in the case which was conclusive 
and satisfactory to show that the white powder had 
done any damage. The damage to the nursery existed 
before the date of the erection of the alkali works, and 
was caused by the adjoining saltworks in the district, 
and also by frost. The ammonia that came from the 
works before it reached the nursery would be so diluted 
as to be absolutely harmless. The works were con- 
ducted upon a patent principle, the main object of 
which was to save ammonia, because to lose ammonia 
was to lose money. Not only had they this patent 
process in use, but they had made subsequent improve- 
ments in the process, so that they might now say the 
system was almost perfect, and ammonia could not es- 
cape from the works so as to do any harm. With re- 
gard to the carbonate of soda, there might be traces of 
it, but it must be proved that damage had resulted 
from it. No doubt strong enough doses of carbonate 
of soda would injure plant life, but it must be proved 
that it was in strong enough doses to do the injury in 
the present case. 

Mr. Norman Tate, analytical chemist, said he visited 
the plaintiff's nursery on the 20th January. There was 
some damage done to the plants, but it was chiefly due 
to frost and coal smoke. There was no smell of am- 
monia. The ammonia which escaped from the works 
could not have done the damage. The powder which 
was thrown off would not injure the plants. Similar 
powder was used on plants to kill green fly. In proof 
of his statement he instanced experiments lasting th ree 
weeks which he had made, and produced bunches of 
green leaves of rhododendrons and cypress treated in 
the way he had described. He believed that possibly 
the other chemists had used what was often described 
as pure carbonate of soda, but which occasionally was 
found to contain some caustic soda. He did not smell 
ammonia in the nursery, but he had seen thick smoke 
from the neighboring salt works coming across an 
orchard and in the direction of the nursery. He could 
detect a smell of hydrochloric acid in the air. 

James Carter, a neighboring farmer, was called for 
the defendants to prove that his premises near the nur- 
series had not suffered from the proximity of the alkali 
works. In cross examination he admitted, however, 
that several poplars exposed to the white powder that 
was deposited from the works were in a dying state. 
Thomas Jackson stated that his garden, which was 
situated about 150 yards from the alkali works, gained 
the first prize at the last Davenham flower show, but 
in reply to Mr. Marshall, for the plaintiff, he stated 
that he had frequently seen the white powder in the 
nurseries. Henry Heather, chemical engineer, and 
John Oakes, manager of the defendants' works, hav- 
ing also been examined, Mr. Edward Davies, consult- 
ing chemist, of Liverpool, said ammonia was very vola- 
tile, and whatever escaped in the process of manufac- 
ture would expand in aradiusof 100 yards to a strength 
of only 1 in 120,000. The damage was not such as 
he had been accustomed to see caused by alkali works. 
He had never known that ammonia was injurious to 
vegetation, but had understood it to be beneficial 
to some varieties. There was some, but he would not 
say the main damage, due to hydrochloric acid. Mr. 
John Fraser, of Essex, gave it as his opinion that the 
destruction of plants was mainly owing to frost. 

Counsel having addressed the court, the commis- 
sioner, in summing up, pointed out that there was no 
doubt when the alkali manufactory was opened in 1889 
the plaintiff's nursery was in a perfectly good and 
flourishing condition, and it was logically certain that 
damage was done at the end of the year, twelve months 
before the frost of last winter. He suggested that the 
wholesale price would be a fair value to allow for what- 
ever goods, if any, were destroyed or damaged by the 
chemical works. The jury, after half an hour's con- 
sultation in private, returned a verdict for the plain- 
tiff, awarding damages of £500. — Chemical Trade 
Journal. 



Electric Motors. 

As an interesting contribution to the history of elec- 
tric power transmission and electric traction, the 
Moniteur Industriel cites the fact that on January 16, 
1855, Henry Gilbee was granted a patent " for the em- 
ployment of two magneto-electric machines united by 
wires, one of the machines being put in motion by any 
convenient power, and generating a current which 
causes rotation of the second machine." The inventor, 
it would appear, foresaw also the establishment of a 
number of motors along the line of a conducting wire 
taking power from it. The inventor was M. Bessolo, a 
business arrangement having been entered into by 
him with Mr. Gilbee for the purpose of commercially 
developing the patent. Possible applications of the 
latter were, at the time, pointed out to be the 
operation of machine tools, and electric traction with 
underground or overhead conductors or with the rails 
serving as conductors. It would appear from this that 
all systems of eleetric traction have thus been antedat- 
ed by Bessolo's early patent of 1855. 
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WHITE STAR STEAMER TEUTONIC. 
(Continued from first page.) 
The White Star steamers Teutonic and Majestic are 
similar throughout. They have a gross tonnage of 
10,000 tons each, and their displacement, when fully 
loaded, is about 16,000 tons each, the indicated horse 
power of each being 17,000, which can be run up, as 
has been seen, to nearly 20,000. They were both built 
by Messrs. Harland & Wolff, of Belfast. The Teutonic 
was launched in January, 1889, her keel having been 
laid in March, 1887, and the Majestic was launched in 
June, 1S89. Both vessels are specially constructed for 
service as mercantile armed cruisers, according to 
arrangements made with the British Admiralty, so 
that the British government could at any time add 
them to its naval force in case of war with another 
country. They are built of Siemens-Martin steel, and 
propelled by two independent sets of triple expansion 



cording to the London Engineer, from which we copy 
the illustrations and condense this description, each 
cylinder is carried on cast steel frames. In front is an 
A frame, and at the back a single frame, so that the 
cylinders are carried each on three points of support, 
and the "three-legged stool '' principle is called in to 
give stability, which it does in the fullest degree. The 
high pressure cylinders stand next the boiler rooms. 
The engine rooms are over 50 feet long. All the cylin- 
ders have piston valves, two each to the intermediate 
and low pressure cylinders, and one to the high pres- 
sure cylinder. The cylinders are not steam jacketed, 
but all are fitted with liners and are air jacketed. The 
intermediate and low pressure pistons have tail rods, 
but the high pressure pistons have not. All the pis- 
tons are coned to impart stiffness, and have been made 
as light as is consistent with strength. 
The condenser is cuite separate from the engine. It 



We also give two views showing the enormous dimen- 
sions of the crank shaft and connecting rods. The 
crank shafts, each weighing 41 tons, are of Whitworth 
steel, the crank pins being 22 in. by 22 in. 

The screw shafts are placed so close together that 
the screws overlap 5 ft. 6 in., and the starboard pro- 
peller is astern of the other by 6 ft. The propellers 
revolve " outboard." A large opening is made in the 
dead wood to allow of this system of construction. 
There are no stern brackets, the hull being worked out 
round the screw shaft, and fitted with a strong spec- 
tacle casting in steel, which carries the stern bearings. 
There is no screw alley in the ordinary sense of the 
word. Each screw shaft — one 199 ft. and the other 205 
ft. long, weighing 76 tons — runs along a species of 
chamber which, well aft, is really outside the hull. 
One of our engravings shows a view taken in this 
chamber. At the other side is the longitudinal bulk- 




STEAMSHIP TEUTONIC-STARBOARD ENGINES, STARTING PLATFORM. 



engines driving twin propellers with manganese bronze 
blades. In addition to being minutely subdivided by 
athwartship bulkheads, they are constructed with a 
longitudinal bulkhead running fore and aft through- 
out the greater portion of their length, which gives 
additional rigidity to their structure and greatly in- 
creases their security in the event of accident. They 
can each carry 855 fore cabin passengers, 175 second 
class, and 300 in the saloon. When fully loaded, each 
will have on board about 3,000 tons of coal and nearly 
4.000 tons of cargo. 

In the engine and boiler rooms each carries twenty- 
five engineers. Mr. T. Sewell, in the Majestic, and Mr. 
Ourrie, in the Teutonic, hold the extremely responsi- 
ble positions of engineers-in-chief. There are sixty 
firemen and forty-eight coal trimmers; electricians, ice 
machine men, etc., bring up the engine room staff of 
each to one hundred and sixty-eight. The}' carry 
crews of about forty sailors, twenty-five cooks, and 
sixty stewards. 

The cylinders of the triple expansion engines are 43 
inches, 68 inches, and 110 inches in diameter, respect- 
ively, the stroke, common, being 60 inches, and, ac- 



is cylindrical, of brass, some 20 ft. long, and 7 ft. in 
diameter. The tubes are of brass, #S in. diameter. 
The aggregate length of all the condenser tubes is 
about twenty miles. The water passes through the 
tubes three times. The boilers are fed by Weir's 
vertical pumps, but Worthington pumps are also pro- 
vided. The engines are separated by the longitudinal 
bulkhead, which rises a few feet above the water line 
to a point about level with the cylinder covers. The 
whole of the upper part of the engine room is common 
to both engines. As the propellers overlap, the engines 
can be placed much closer together than is possible 
when the usual system is adopted. 

The valve gear is of the ordinary Stephenson shift- 
ing link type. The rods of the two sets of piston valves 
on the intermediate and low pressure cylinders are 
keyed into a crosshead working in guides, and to the 
center of the crosshead. The link die is coupled so 
that one link serves for both valves. We give a view 
taken on the middle platform. The cylinder bottoms 
are seen overhead. The construction of the valve gear 
will be readily understood. The hand wheel and screw 
on the weigh shaft is for fine adjustment for expansion. 



head, and in the space between this and the shaft are 
placed ice-making machines — ammonia — and the cold 
air storage holds are supplied with cold air by fans 
from this department. Everything is duplicated, so 
that ths machinery at both sides of the bulkhead is 
the same. 

The screw propellers are 19 ft. 6 in. diameter and 28 
ft. 6 in. pitch, four bladed, modified Griffiths true 
screws, with a surface of 108 square feet each. The 
propeller blades were cast of Parsons manganese 
bronze from ingots supplied by the Manganese Bronze 
and Brass Co., Deptford, by Messrs. Harland & Wolff, 
Belfast, who have for some time past adopted this 
metal for the propellers of all their fast passenger 
steamships. 

Steam is supplied by twelve double-ended and four 
single-ended boilers, containing eighty-four furnaces. 
The pressure is 180 lb. They are worked with forced, 
or rather assisted, draught, on a modification of How- 
den's system. On the bridge decks, at each side of the 
funnels, there are four double fans driven by com- 
pound engines, to drive air into the stokeholds, sup- 
plementing the 6upply drawn through the fiddley 
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gratings. Below these are fourteen fans, driven by 
Chandler engines, to draw the air from the hottest 
places in the stokeholds and force it into chambers in 
the uptakes at the bases of the chimneys. There are 
fifty vertical tubes in each chamber, and through 
these tubes the products of combustion pass, while the 
air from the fans circulates round them, and passing 
down the sides of the smoke boxes is finally delivered 
into the closed ash pits at a comparatively high tem- 



safety valve load being 180 lb. on the square inch. Of 
course the feed pumps have to deliver 120 tons of 
water into the boilers against this pressure every hour. 
The feed water required for one hour would fill a cubi- 
cal tank nearly 16% ft. long, broad, and deep ; for at 
36 ft. to the ton, 120 tons means 4,320 cubic feet. The 
energy expended in putting this great body of water 
into the boilers is over 57 horse power, allowing 
nothing for friction in pipes or losses of any kind. 



then, 8,640,000 cubic feet. To raise this air from 80° to 
180° as is done represents about 5,800 theoretical horse 
power, and a large portion of this may be regarded as 
clear gain, being obtained for nothing. In other 
words, if the air were delivered cold to the furnaces 
instead of hot, some 20 tons of coal extra would be re- 
quired per day. 

The centrifugal circulating engines must run con- 
stantly when the main engines are moving; they must. 




STEAMSHIP TEUTONIC-STARBOARD TUNNEL. 



perature. About one-fourth of the, whole air supply is 
admitted over the fires. The combustion is very per- 
fect, and it is only underexceptional circumstances be- 
fore the fires are fairly away that much smoke is given 
off. The chimneys, two in number, are oval, each 14 
ft. on the major axis by 11 ft. 6 in. wide. In addition 
to the eighteen fans, there are three others, two for 
keeping the dynamo rooms cool and one for ventilat- 
ing the firemen's quarters. 

In running the engines of the Teutonic at their in- 
dicated 17,000 horse power, it is computed that the 
boilers will have to produce about 120 tons of steam 
per hour, with an absolute pressure of 195 lb., the 



The feed pumps really absorb about 120 indicated 
horse power. The total feed water for one day of 
twenty-four hours amounts to 103,680 cubic feet, or an 
ample daily supply for a town of 26,000 inhabitants, 
giving every person twenty-five gallons per day. To 
convert this water into steam about 13'5 tons of coal 
are burned every hour, or in round numbers 320 tons 
a day. These figures are not official, but they are not 
far from the truth. The 13% tons of coal need for 
their combustion not less than 270 tons of air. As- 
suming that this air before it enters the fans has a 
temperature of about 80°, it will weigh, omitting frac- 
tions, 7 lb. per 100 cubic feet. The 270 tons represent, 



be started before the main engines, and must be kept 
running duringall temporary stoppages, in order that 
the great condensers may be kept cool and ready to 
deal with the immense volumes of steam which are 
discharged from the low pressure cylinders of the main 
engines. The weight of steam to be condensed is 
taken roughly at 120 tons per hour, a quantity which 
gives some idea of the important part which surface 
condensation has played in the progress of steam navi- 
gation. About 26,000 gallons of water are made into 
steam at a pressure of 180 lb. per square inch, and re- 
converted into water every hour. To effect this con- 
densation about 4,000 tons of sea water are passed 
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through the tubes of the surface condensers every 
hour. This duty is effected by circulating pumps, and 
it may be interesting to state that the amount of water 
dealt with on the round trip between New York and 
Liverpool is over 1,000,000 tons — enough to fill a reser- 
voir about a mile long, a ^quarter of a mile wide, and 
six feet deep. 



The London Insectary. 

The insect house in the Zoological Society's gar- 
dens is now in excellent order, and well deserves a visit. 
In addition to the silk moths that are usually present 
during the warm weather, the Papilioninae, or swal- 
low-tail butterflies, afford at the present time the chief 
display. The perfect insects of several species of the 
genus Papilio have appeared — P. eresphontes, ajax, and 
asterias from North America, P. alexanor from the 
Mediterranean shores, and the handsome P. maackii 
from Japan. The last named has been seen for the 
first time in the house this year, and offers a striking 
contrast to the other species of the genus that have 
previously been exhibited in the gardens, it being of 
black and golden-green colors instead of the yellows 
and blacks that we are accustomed to in our European 
swallow-tails. 

P. eresphontes has appeared in large numbers in the 
house, but no varieties have beenobtained. This, also, 
is the first season for two other beautiful Papilioninae, 
viz., Doritis apollina from Asia Minor and the Japan- 
ese Sericina telamon. The latter shows considerable 
difference in the markings of the sexes. The North 
American Limenitis disippus can bo at present seen in 
all its stages, and is well worthy of attention, the cat- 
erpillar moving along the leafstalks with a peculiar in- 
terrupted gait. Of the sphinx moths, the south Euro- 
pean Deilephila alecto has already appeared, and D. 
nicae is expected. These insects are, however, not seen 
to advantage in confinement, as their superb powers of 
flight cannot be displayed in a small compartment. 
Two examples of the Orthoptera are alive in the house 
— Diapheromera femorata, one of the stick or twig in- 
sects from North America, and Empusa egena from 
southern Europe. The former has been reared from 
eggs laid in the insect house, but these progeny are not 
so healthy as those obtained from freshly imported 
eggs. The Empusa is of a most bizarre form, and be- 
longs to the family Mantidae, the species of which feed 
only on living creatures. The public is indebted to 
Mr. S. H. Carver for the opportunity of seeing living 
scorpions. He has sent examples of two species of this 
group from Egypt, both of which, unfortunately, are 
unidentified, there being obvious difficulties in the way 
of carrying about live scorpions and comparing them 
with dried specimens. There is a third scorpion, from 
south Europe, living with its Egyptian congeners. It 
has a small delicate tail, and is altogether a less fright- 
ful creature, though assuming a menacing attitude 
with equal readiness. 

A spider, Lycosa portosantana, from Madeira, is 
healthy, and is a fine creature, though insignificant by 
the side of its neighbor, a huge Mygale from South 
America. The latter, as well as the scorpions, is fed 
with mice, which are given to it dead, though in its 
native haunts a Mygale has been known to prey on 
living individuals of these small mammals. — Nature. 

♦ « • » ♦ 

A New Treatment for Baldness. 

The form of alopecia for which M. Moty suggests a 
new plan of treatment is that which proves at times 
so obstinate, in spite of all applications, commonly 
known as alopecia areata. At a recent meeting of the 
French society of Dermatologie et Syphilographie, he 
presented a number of patients who had been subject- 
ed to intradermic injections of corrosive sublimate in 
strength of two to five hundred, and claimed that the 
treatment had proved very satisfactory, in that the 
growth of hair over the bald spots had been more 
rapid than after other modes of treatment. A variety 
of vehicles had been experimented with, until it was 
found that an aqueous solution was the best. Several 
injections of not more than five or six drops are made 
around each patch. 

Modern investigations tend to show that there is at 
least one variety of alopecia, occurring in rounded 
plaques, which is due to the invasion of a micro- 
organism, and the observations of Von Scholen, Thin, 
Robinson, and others in this field have rendered it 
scarcely justifiable for an author at the present day to 
attribute the affection to neurotic causes in all cases. 
If, as Robinson maintains, the organisms are situated 
deeply in the tissues of the scalp or other hairy por- 
tions of the skin, then the plan of treatment here sug- 
gested is eminently rational, and ought to be as suc- 
cessful as it is claimed. 

It must always be remembered, however, that the 
disease is of a most erratic nature, and while at times 
it resists all our efforts, at others it shows a tendency 
to rapid and spontaneous recoyery. 

Besnier relates an instance in point, where a patient 
was treated in his service continually for two years 
without success. He was then sent to a colleague who 
continued exactly the same treatment, and a cure was 
promptly effected. — Med. Record. 



Disposal of Refuse In American Cities. 

The disposal of the refuse in cities, while it has been 
a problem in the sanitation of our larger towns, is yet to 
be solved. There is probably not a city of any size in 
the United States where the disposal of wastes is satis- 
factory or conducted in such a manner as to meet the 
demands of cleanliness and hygiene. If there is a per- 
fect plan adopted, there are to be found defects in its 
execution which render ineffective the methods used. 
The report of Mr. Walter V. Hayt, General Sanitary 
Officer of the Chicago Board of Health, recently pub- 
lished, gives a summary of different cities as to their 
methods of "collection and disposal of garbage and 
refuse." From this we learn that in New York the 
garbage is collected by the city teams, loaded upon 
flat boats, removed to sea and dumped. The garbage 
is removed from Philadelphia by small contractors in 
a very unsatisfactory manner; some feed to hogs, 
others sell to farmers, and at times it is buried or ac- 
cumulated on the ground awaiting slow decomposition. 
Cremation is recommended. In Brooklyn refuse is 
moved to the sea. Collections are made daily from 
hotels, from dwellings twice a week in winter and 
three times a week in summer. St. Louis collects its 
garbage and discharges it at certain dumps. It is not 
satisfactory, and cremation is also here recommended. 
The following is said regarding the disposal of garbage 
in Boston : 

"There are now about three hundred and fifty 
thousand loads^of garbage, ashes, street sweepings, and 
other miscellaneous debris gathered up by the city 
teams annually, and carted away to different places and 
for different uses. The annual cost to the city in haul- 
ing this large amount of material is about $500,000, 
about $100,000 of which is spent in collecting garbage. 
With the growth of the city and the gradually in- 
creased distance to which such matter must be carried 
for disposal comes a corresponding increase in the ex- 
pense. The question occurs to us, cannot this growing 
expense be lessened, and much of the offense now at- 
tending the necessary storing of garbage in the houses 
and yards, and the hauling and carting of. it in the 
streets, be avoided 1 It is found that with trifling cost 
in arranging the kitchen stove, each family can easily 
burn all its refuse as it is made, and before it becomes 
offensive, and thus save all subsequent expenses and 
nuisance incidental to its being kept on the premises 
for several days and then carried through the streets 
by the city teams." 

Baltimore says that "the mode of disposing of 
the garbage, night soil, and street dirt of the city, as 
at present carried on, though far from perfect, is, with 
our present facilities, the best our circumstances will 
allow. The offal and filth of cities must be deposited 
somewhere when gathered from every house and local- 
ity, and is from the very nature of things a nuisance 
to those who reside in the neighborhood of the dumps. 
Much, however, could be done in mitigation of this evil 
by more stringent regulations in the manner of removing 
both garbage, ashes, and night soil. The garbage carts 
are very poorly adapted, in their present construction, 
for the transportation of garbage and ashes through 
the streets of the city, and are a source of constant 
complaint by citizens whose olfactories are greeted 
throughout the summer months by the odor of decay- 
ng vegetable and animal matter, and at all seasons 
saluted by a shower of dust from uncovered ash carts." 
In 1883 Cincinnati contracted with a private com- 
pany for two years to remove, for the sum of $2,500 
annually, all "vegetable garbage, dead animals, and 
slaughter house offal within the limits of the city." 
The company must remove all animal matters from 
dwellings and hotels at least three times a week, and 
daily from all slaughter houses. Ashes and other re- 
fuse must not be mixed with vegetable garbage. It is 
said that the city has the best end of the contract. 

The Cleveland method is as follows, as taken from 
the report: "Something Necessary ?''. "A long de- 
layed sanitary necessity remains unprovided in this 
city, to wit : A satisfactory gathering of housegarbage. 
No city of this size can be considered well taken care of 
whicfi makes no public provision for this purpose. 
Private methods are entirely inadequate and mainly 
inefficient for the prompt and cleanly removal of such 
material. It is an old topic in these reports, but must 
continue to be urged until some relief is obtained. 
Whatever disposition is finally made of garbage, a 
systematic gathering should be inaugurated as speedily 
as possible. At present we are without funds for such 
service, but could money be better employed for the 
real welfare of our citizens ?" 

From the report it is gathered that the total cost of 
the scavenger service in Chicago for the year 1889 was 
$253,140.72. The area covered aggregated 174 square 
miles, including in this 2,047 miles of streets and about 
3,000 miles of alleys. It is admitted that this service is 
only " fair." In one ward only is there a daily service. 
Outside of this it was tri-weekly. About 225 teams have 
been regularly employed by the contractor to whom 
this collecting islet, and by the city, and an average 
of 2,000 cubic yards per day is removed and deposited 
in clay holes, removed by train beyond the city limits, 
or from February 19 to October 15, 1890, burned by the 



Chicago Garbage Reduction Company. This company 
burned 7,208 tons of garbage in this period. For the 
year 1890 a total of 325 teams was demanded, and Mr. 
Hayt recommends radical improvements in the con- 
tract system of collecting, " if that is to be continued." 
These recommendations cover the employment of a 
minimum number of teams, a wagon box of standard 
size, with a proper canvas cover, wagons to be plainly 
marked with ward and number. 

In all the cities cited the methods of disposal are not 
satisfactory in one. The method adopted or the serv- 
ice rendered is at fault. The lack of funds is respon- 
sible in some instances for the deficient work in the 
disposal of garbage. In the first place there is too 
much garbage produced, and in the next that which 
must necessarily be produced is not properly cared for, 
and the problem how best to dispose of the refuse of 
cities is still unsolved. The fact is some garbage must 
be produced, and we do not believe that any method 
which does not look to the destruction of this garbage 
will be a success. — Sanitary News. 



Whaleback Steamers. 

The whaleback steamer Charles H. Wetmore, Capt. 
Saunders, arrived at Liverpool on July 21, having 
made the passage from Montreal in about sixteen days. 
She arrived in New York from Liverpool Aug. 14, mak- 
ing the trip in fifteen days. She is the first lake steamer 
that ever crossed the Atlantic, and her safe voyages 
mark a new departure in the steam tonnage of these 
waters. Several Clyde-built steamers have been sent 
across, and after being cut in two sections they were 
locked through the St. Lawrence system of canals and 
joined together again at Buffalo. The Campana, Atha- 
basca, and Alberta, built to the order of the Canadian 
Pacific Railroad Co., are instances of importations, and 
they have ever since remained in the lake trade. The 
steamer Rosedale was built at Sunderland, England, in 
1888; she left London bound to Chicago on May 25 of 
that year, and after a passage of twenty days she 
reached the lakes and proceeded on to Chicago, where 
she arrived all well. Last year she was lengthened at 
the shipyard in Owen Sound, and she has since been 
a fortunate and profitable steamer on the lakes. Quite 
a number of lake schooners have crossed the Atlantic, 
and at one time it was thought that a lucrative trade 
might be built up between Cleveland, Ohio, and the 
old country. Steam, however, had so superseded sail 
that canal schooners were found to be too small to 
compete in the Atlantic carrying trade, and the large 
lake tonnage was prohibited on account of the limited 
size of the St. Lawrence system of canals. The Wet- 
more shot the rapids where the canals would not ad- 
mit of her locking through, so that unless she is cut in 
two she can never reach the lakes again. After demon- 
strating the seagoing qualities of this type of vessel, 
they will be sent via the Straits of Magellan to Puget 
Sound, to enter upon the coal trade between Sound 
ports and San Francisco. It is now considered that 
the ultimate success of these vessels is assured. — 
Marine Record. 



Quick Eyes and a Clear Head Needed. 

When a railroad company, says the Philadelphia 
Record, handles as many million tons of coal annually 
as the Reading does, the question of weighing it be- 
comes a matter of some importance. Skill and long 
experience have solved the problem, however, and the 
bulk of the vast coal tonnage of the leading coal-carry- 
ing road in the country is weighed on four scales, and 
then they are not crowded. 

The weight of the empty car is marked in chalk on 
the outside. As the car approaches, a clerk takes the 
number of the car and its weight, the weigher calls out 
the gross weight, and the difference is the weight of 
the coal. The cars run as fast as ten miles an hour 
across the scale, and it is very seldom that one has to 
be stopped and brought back for reweighing, although 
that is done when the weigher is at all uncertain about 
his figures. 

The men at the scales can generally tell within a 
hundred pounds or so what a car contains. As soon 
as they see the class of car coming, they know the 
number of tons it contains, and have the scale so pre- 
pared that only the hundredweights need be adjusted 
while the car is moving over it. Expert officials of the 
company can tell at a glance what each class of cars 
should contain, and if, in looking over the weight 
sheet, any car appears either too heavy or too light, it 
is brought back and reweighed. 



Phenocoll Hydroculorate. 

Phenocoll hydrochlorate, the new antipyretic which 
is distinguished because of its ready solubility in water, 
is now at last commercially obtainable, and is receiv- 
ing the attention which, from its expected therapeu- 
tical superiority, it merits. It claims for itself an anti- 
pyretic, anti-rheumatic, and anti -nervine action. From 
the evident interest of qualifies observers and lead- 
ing therapeutists in Germany, France, England, and 
America, it is reasonable to deduct that the new rem- 
edy has extraordinary merit, and that it will assume 
prominent rank in a very little while. 
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BOA CONSTRICTORS. 

In the Scientific American of August 8 and August 
22 appeared a number of illustrations representing vari- 
ous snakes in characteristic positions, with a descrip- 
tion of their habits, by Mr. Or. R. O'Reilly, who has 
traveled much in search of snakes and reptiles, and who 
finds no difficulty in making captive, in a live state, 
the most generallj' dreaded serpents. Our illustration 
shows his easy manner of handling a boa constrictor 
at the Central Park Museum. Of course, it is not to 
be inferred that the snake thus easily mastered is of a 
size and power equal to that represented in the famous 
Laocoon marble, if such monstrous serpents ever ex- 
isted, but it is none the less a true boa of very re- 
spectable size, such as are widely distributed in tropi- 
cal America. 

The name boa has been generally applied to several 
varieties of large serpents which kill their prey by 
constriction, and do not have poison fangs, the Euro- 
pean variety being known as pythons. The true boas 
are abundant in Guiana and Brazil, where they are 
found in dry, sandy lo- 
calities, amid forests, 
and on the banks of 
rivers and lakes, some 
species frequenting the 
water. They feed chief- 
ly on the smaller quad- 
rupeds, i u search o f 
which they often ascend 
trees. The size of their 
prey often seems enorm- 
ously beyond their ca- 
pacity for swallowing, 
but the creature's jaws 
are merely connected by 
ligaments which can be 
distended at pleasure. 
Its mouth can be made 
to open transversely as 
well as vertically, the 
two jaws not being con- 
nected directly but by 
the intervention of a 
distinct bone, which 
adds greatly to the ex- 
tent of its gape. It has 
also the power of mov- 
ing one-half of the jaw 
independently of t h e 
other, and can thus 
keep a firm hold of its 
victim while gradually 
swallowing it. The up- 
per jaw has a double 
row of solid, sharp 
teeth, and there is a 
single row in the lower 
jaw, all pointing in- 
ward, so that, the prey 
once caught, the boa 
iteelf could npt easily 
release it. Their im- 
mense muscular power 
enables them to crush 
within their folds quite 
large animals, which 
they first lubricate with 
saliva and then swallow 
whole by their immense 
dilatable jaws and gul- 
let. After feeding they 
become inactive, as is 
the case with most 
other reptiles, and re- 
main so while the pro- 
cess of digestion is going on, which, for a full meal, 
may extend over several weeks, during which period 
they may be readily killed or captured. 

The eggs of the boa are about the size of hens' 
eggs. About fifteen years ago a boa at the Central 
Park menagerie laid twenty-one eggs, making the de- 
posit in sight of her keeper, and it was especially noted 
that each third egg laid was sterile. The fertile eggs 
had each a young boa within ; one came out of its 
shell immediately after being laid, but soon died, and 
all the others died in their shells. 

The boas of tropical America, where the specimen 
shown was captured, never reach the size attained by 
the great pythons, of the same family, of Hindostan, 
Ceylon, and Borneo, some of which are said to grow 
to thirty feet in length, and to be able to manage a 
full-grown buffalo. A specimen which was brought 
from Borneo to England was sixteen feet long and 
eighteen inches in circumference. A goat was placed 
in the cage of this boa every three weeks, and during 
the process of swallowing, which occupied over two 
hours, the skin of the snake became distended almost 
to bursting, the points of the horns apparently threat- 
ening to pierce the coat of the destroyer. The whole 
animal was so completely digested that nothing was 
passed but a small quantity of calcareous matter, not 
equal to a tenth part of the bones, and a few hairs. 



The skin of the boa was the object of serpent worship 
among the Mexicans, and a specimen of a skin which 
was so used is preserved in the British Museum. 
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Steinhell's Lens manufactory in Munich. 
The new workshop erected by the firm is situated 
about twenty minutes' walk from the town, in the 
neighborhood of the Bavaria restaurant. Work was 
commenced in the building on March 1 of the present 
year, and about fifty workmen are now employed. 
The whole is two stories in height, and consists of a 
central building with wings, in which the workrooms 
are situated. Of these there are some fifteen of various 
dimensions, but all are lightsome and airy, the small- 
est of them having a surface of thirty square meters. 
In these rooms the grinders, polishers, mechanicians, 
carpenters, etc., carry on their operations. The first 
floor contains the dwelling apartments of the manager, 
while the second floor contains a commodious testing 
room, sixteen meters by seven meters, in which all the 
lenses, apparatus, etc., turned out by the firm are 




HANDLING A BOA CONSTRICTOR IN A SAFE AND EASY WAY. 



tested, except the larger sizes of telescopes, which are 
subjected to the same ordeal in a passage (forty meters 
long) on the ground floor. 

The glass used has, since that firm has been in exist- 
ence, been supplied by Sehott & Co., of Jena, either in 
the form of slabs or of pressed lenses, which latter, 
however, have to be carefully annealed before being 
dispatched from the Jena manufactory. The lenses 
are, first of all, roughed out in cast iron moulds by 
hand, and then ground fine by means of emery powder 
and water in glass moulds. Each workman is provided 
with a glass model of the surface to be imparted to the 
lens. It goes without saying that all the surfaces to 
which the lenses are ground are spherical, i. e., no 
hyperbolic or other forms are employed. Each surface 
is tested to see if it has received its proper curvature 
by means of a so-called spherometer. The different 
operations of grinding, finishing, polishing, centering, 
etc., are all performed by separate workmen, who are 
practiced in one of these particular branches only. 
The grinding and polishing rooms are carefully sepa- 
rated from one another, as also the machinery em- 
ployed, by which means the presence of emery powder 
where it is not wanted is prevented, and the scratches 
and injury to the lens which result therefrom are 
avoided. 

The lenses are polished by means of rouge, in moulds 



made of pitch, instead of on cloth, as in many other 
manufactories, which enables a more perfectly spher- 
ical surface to be obtained. All the lenses are polished 
separately, and not en bloc. A two horse gas engine, 
working in the cellar, drives the polishing machinery, 
lathes, etc. Sometimes three or iour polishing ma- 
chines are coupled together and driven bythe engine, 
and are then managed by one workman. The perfect 
sphericity of the surfaces is tested by applying the glass 
model, of which mention has been made above. After 
both the glasses have been carefully freed from dust, 
etc., the one is superposed upon the other. Thereupon 
Newton's rings make their appearance, which should 
be the case if the surfaces fit properly, while, with a 
surface of which the radius of curvature is different 
from that of the model, they show no color. 

Very special attention is bestowed upon the center- 
ing both of the single and combination lenses. Cen- 
tering in the optical sense means grinding the edge of 
the lens in a lathe in such a manner that it is equidis- 
tant at every point from the optic axis. To effect this 

the lens to be centered 
is cemented on to a 
lathe with horizontal 
spindle, centered by a 
poppet and an adjust- 
ing lever, and then 
turned. This, next to 
the attainment of a per- 
fectly spherical surface, 
is the most important 
requisite of a good sys- 
tem of lenses. 

Another operation of 
great delicacy is the 
manufacture of prisms, 
both for optical and 
photographic purposes. 
It should be remem- 
bered that the angles 
of the prism, which 
must be highly accurate 
if the desired effect is to 
be produced, must be 
obtained by grinding 
and correction. For 
example, the angle of a 
right-angled prism is 
only then exactly 90° 
when parallel rays of 
light falling on the two 
Surfaces inclosing that 
angle are reflected par- 
allel to one another, 
when the position is 
such that a line joining 
the source of light and 
the angle of the prism 
should, if produced, bi- 
sect that angle. The 
correction of the two 
45° angles is also ascer- 
tained by construction, 
and likewise the so- 
called pyramidal error. 
The firm was founded 
in 1855, and, besides its 
well-known photogra- 
phic objectives, pro- 
duces also telescopes of 
sizes up to 33 cm. object 
glass diameter. An in- 
strument of this size is 
now in process of manu- 
facture for the Upsala 
observatory, and others 
have been supplied for the observatories of Potsdam 
and Catania.— Deutsc?ie Photographen Zeitung ; Br. 

Jour. 
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Large Tree. 

The Arlington Times says that the largest tree in 
Snohomish County, Cal., probably is a cedar which 
stands a little way from the Kent's prairie and Stan- 
wood road, about six miles from Arlington. A party 
of nine went down from that place lately to satisfy 
themselves of the truth of what by them were regard- 
ed as exaggerated reports of its size. The measurement 
taken shows it to be 68 feet, being nearly 23 feet in dia- 
meter. If measured around the roots and knotty pro- 
tuberances the tree would likely measure 99 feet. The 
measurement was as close to the body of the tree as 
line could be drawn. About 75 feet from the ground 
the tree forks into four immense branches. Just below 
the forks is a big knothole, and five of the party— Jack 
Howard, J. P. Shannon, A. Engberg, Ralph Morris, 
and Harry Patterson — climbed up and made an ex- 
ploration of the inside of the tree, which is a mere 
shell, though still green. They went down some 45 
feet in the tree, and claim that there is standing room 
for at least 40 men there. A peculiar feature which 
they noticed was that the tree is barked on the inside 
the same as on the outside. 
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The Insolubility of Pure Metals In Acids. 

The results of an investigation concerning the cause 
of the insolubility of pure metals in acids are contri- 
buted by Dr. Weeren to the current number of the 
Berichte. De la Rive, so long ago as the year 1830, 
pointed out that chemically pure zinc is almost per- 
fectly insoluble in dilute sulphuric acid. Dr. Weeren's 
theory of the phenomenon is as follows : " Chemically 
pure zinc and also many other metals in a state of 
purity are insoluble or only very slightly soluble in 
acids, because, at the moment of their introduction 
into the acid, they become surrounded by an atmo- 
sphere of condensed hydrogen, which under normal 
circumstances effectually protects the metal from fur- 
ther attack on the part of the acid. 11 The experiments 
from which this theory has been derived were briefly as 
follows : The amount of chemically pure zinc dissolved 
by the acid was first determined. It was next sought 
to determine what difference would be effected by per- 
forming the experiment in vacuo, when of course the 
escape of the hydrogen would be greatly facilitated. 
The solubility was found under these circumstances to 
be increased sevenfold. Next the experiment was per- 
formed at the boiling temperature of the dilute acid, 
first when ebullition was prevented by increasing the 
pressure, and secondly when ebullition was unhin- 
dered. In the first case, when ebullition was prevent- 
ed, the solubility was practically the same as in the 
cold ; while in the second case, with uninterrupted 
ebullition, the solubility was increased 24 times. 
Finally, experiments were made to ascertain the effect 
of introducing into the acid a small quantity of an 
oxidizing agent capable of converting the hydrogen 
film to water. When a little chromic acid was thus 
introduced the solubility was increased 175 times, and 
when hydrogen peroxide was employed the solubility 
was increased three hundredfold. The explanation of 
the ease with which the metal becomes attacked when 



the ordinary impurities are present is that the hydro- 
gen is not then liberated upon the surface of the zinc, 
but rather upon the more electro-negative impurities, 
leaving the pure zinc itself open to the continued 
attack of the acid. 



Speed of Bicycles. 

The Kolnische Zeitung gives an account of some 
interesting experiments which were tried by Major 
Brix, the commander of the Militar-Turnanstalt in 
Berlin, in order to test the speed of bicycles as com- 
pared with that of horses, for the purpose of conveying 
dispatches to Berlin and Weissensee. The distances 
attempted were, from Straussberg to Weissensee, a dis- 
tance of just under 24 miles, and from Eberswalbe to 
Weissensee, 32 miles. In the latter journey two cav- 
alry officers rode against two infantry officers mounted 
on bicycles. The latter accomplished the journey in 
215 minutes and 210 minutes respectively, while the 
two lieutenants on horseback arrived at their destina- 
tion seven minutes before the first bicycle rider. In 
the shorter distance the same result was obtained, the 
riders arriving a few minutes in advance of the bicy- 
clists. In both cases the cavalry officers only rode at a 
gallop for the first fifteen minutes of the journey, while 
the bicyclists went at full speed all the way. 



Progress of Cotton. 
The development of the American cotton crop from 
900,000 bales in 1830 to nearly 11,000,000 bales in 1890 
represents a vast increase in the world's consumption 
of this material. Fifty years ago it would have been 
considered impossible that a demand for such a large 
supply could have come into existence ; and even now, 
some persons are puzzled to determine how it happens 
that the consuming power of mankind always adjusts 
itself to every enlargement of the product. In a recent 
report, Mr. Carroll D. Wright shows that the increased 



consumption is due, not so much to the fact that there 
are more people, as to the further fact that each per- 
son uses more material. The per capita consumption 
in this country in 1830 was only 5*9 pounds. In 1890 it 
was 19 pounds, an increase of nearly 300 per cent. In 
the meantime the western part of the world has become 
more densely populated, while Europe has for many 
years been almost free from the desolating and de- 
structive wars which impoverished the people and 
forbade them to supply their wants. Thus while the 
consumers all over the world have had large means 
with which to buy, the wonderful improvements ia 
machinery have reduced the cost of manufacture so 
that prices here have steadily fallen. The cotton mill 
of 1890 produces, at a given cost, a quantity of material 
far in excess of that produced by the cotton mill of 
1830, and increasing competition continues to compel 
the introduction of economies which tend to force 
prices even to lower figures. It is safe to assert that 
the product will never exceed the demand. — Textile 
Record. 



Patent— Combination— Reissue— Validity. 

The United States Circuit Court for the Northern 
District of Illinois held, in therecent case of the Alaska 
Refrigerator Company vs. the Wisconsin Refrigerator 
Company et al., reported in the Legal News, of Chicago, 
that in order to defeat a patent for a combination it is 
not enough to show that all the elements of the combi- 
nation, separately considered, were old at the date of 
the invention, that a reissue cannot be held invalid 
because of enlargement of claims when theoriginal pa- 
tent is not in the case, and no evidence is offered to 
show expansion in the reissue beyond what is justified 
by the original specification and drawings, and that 
the presumption is in favor of the validity of a reissue 
applied for and obtained in less than two years after 
issue of the original patent. 



RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Brake Valve Mechanism. — Alfred 

P. Riggs, Colorado City, Col. This is an auxiliary 
regulating valve mechanism, the invention relating to 
a triple valve of fluid pressure brakes, and providing 
improvements whereby, after the brakes are set, the 
pressure in the brake cylinder may be reduced to any 
desired amount, and the auxiliary reservoir receive at 
the same time an amount equal to that released from 
the brake cylinder. A novel spring mechanism is also 
provided for returning the piston to its normal position, 
and the drip cup has a readily removable strainer. 

Hanger for Car Doors. — Peter 

Ailain, Rutland, Vt. This invention provides a novel 
and simple means for the support of a freight car door 
from a hanger bar near the top of the car, permitting 
the door to have a laterally sliding movement. The 
construction is such that the door may be swung out- 
wardly by lateral pressure, and slide in the space be- 
tween the outside of the car and the inner surface of 
the hanger bar, or be moved opposite the door opening 
in the car side and be swung inwardly to align there- 
with^ thus sealing the opening and aligning the outer 
face of the door with the exterior surface of the car. 

'Longitudinal Railway Sleepers. 

— Johann P. E. C. Stromeyer, Twickenham, London, 
England. This is a metal sleeper transversely corru- 
gated, and the rail rests on the crests of the corruga- 
tions, to which it is attached by lugs formed by punch- 
ing and stamping the metal. Wedges are driven into 
the hollows of the corrugations separating the crests, 
these wedges also supporting the base of the rail, and 
pressing its flanges against the under sides of the lugs. 



Electrical. 

Safety Device for Electric Wires. 

—John H. Sedlmeyer, Johnstown, Pa. This invention 
is designed more particularly for application to the 
trolley wires of electric railways, for giving an iilarm at 
the power station when the line wire is broken or is 
crossed by another wire. Combined with the main 
line is a normally dead parallel conductor, a spring re- 
tracted switch lever connected with the line wire, and 
held in engagement with its contact point by a clock 
mechanism, of which a decent leverformsa part, adapt- 
ed for engagement with an armature lever, while an elec- 
tromagnet is provided for operating the armature, and 
is electrically connected with the normally dead wire. 
The invention is also equally applicable to electric light 
wires. 



Mechanical Appliances. 

Bench Vise. — Joseph F. Einmert, 
Waynesborongh, Pa. Combined with the bench and a 
hinged sleeve adapted to be swung up from a vertical to 
a horizontal position, is an inner jaw held to rotate on 
the sleeve and an outer jaw having a bearing in the 
sleeve, the bearing being adapted to rotate and longi- 
tudinally adjustable in the sleeve. The improvement is 
more especially designed for carpenter's bench vises, 
provi ding therefor a vise which can be arranged for 
substantially universal adjustments, and presenting 
many advantages over the ordinary vises. 

Plumbers' Portable Heater. — 

William A. Nicholas and Henry Birnbaum, Rapid City, 
South Dakota. This is a soldering iron and pot heater, 
and has a base on which is arranged an oil reservoir, 
with burners on the opposite end of the base, and a 
detachable hood having a hole and cover and a door. A 
casing surrounds the burners, there being a transverse 
partition in the casing and a drip pan on each side of 
the partition. This heater can be used indoors or out 
in all kinds of weather, and one or more irons and a pot 
may be heated at the same time. 



Anti-Friction Compositions.— Jon- 
athan Harris and George Wass, Painesville, Ohio. 
This invention covers a process of producing a com- 
pound suitable for bearings or wearing surfaces of 
different kinds, the compound being composed of a 
metallic base, as any quality of Babbitt metal, anti- 
mony, lead, tin, zinc, copper, or brass, with which is 
mechanically mixed a certain proportion of plumbago, 
the mixture being effected in such way that the lubri- 
cating properties of the plumbago will remain intact. 

Lace Hole Cutter for Belts.— 

Theodore O. Earle, Binghamton, N. Y. This is a neat, 
light and durable tool, especially adapted for use upon 
rubber belts, in which it is designed to cut a clean, 
clear hole, in the thickest belt, without subjecting the 
layers to undue strain, or disturbing their relation to 
each other. The body of the device is of the general 
shape of a C-clamp, one member of which is provided 
with a revolving cutter, while the other has a table por- 
tion to receive the belt, the proper position of which is 
readily regulated by an adjustable gauge. 

VALVE FOR AUTOMATIC FIRE Ex- 
tinguishers.— Edwin W. Storer, Philadelphia, Pa. 
This improvement is adapted for use in connection with 
a dry pipe automatic system, when the pipes are filled 
with compressed air instead of water, and connected 
with the water supply by a valve, the rise in tempera- 
ture opening ihe sprinklers and actuating the valve. 
The valve case has a centrally movable tube with a 
valve at each end, and a duct having an auxiliary valve 
leading through the inner valve, while a lever mechan- 
ism connects the auxiliary valve with a flexible dia- 
phragm on the outer side of the outer valve. The device 
is of simple and inexpensive construction and positive 
in operation, and the valve is held in place by a very 
small air pressure. 

Pad Press. — Martin V. B. Bean, 

Lanesborough, Minn. This invention relates to presses 
used in making harness saddles, and provides a pad 
press designed to be easily and perfectly adjusted to 
the saddle back, while holding the pad in such a man- 
ner that it might be conveniently stuffed, and will have 
a smooth, flat, even bearing face. The base of the 
press has vertically slotted parallel flanges on its upper 
side, caps havingshoulders on their undersides being 
mounted on the flanges, while forming plates on the 
base have bolts extending through slots in the base, 
and thumb screws extending through the flanges im- 
pinge on the forming plates, a glass plate being held 
between the latter and the cap shoulders. The glass is 
heavy enough not to be easily broken, while permitting 
the work to be seen. When the pad is stuffed it is held 
against the forming plates adjusted against the back of 
the saddle, and when filled exactly corresponds to the 
shape of the saddle. The game inventor has obtained 
an additional patent for clinching plates for use in con- 
nection with these pad presses, the plates being quickly 
adjusted and held in place within the saddle pad, so 
that the rivets used to fasten the pad linings together 
may be clinched. The plates are of thin flexible ma- 
terial and shaped to correspond to the pad. 



Miscellaneous. 

Steam Cooker and Dish Washer. 

— Huldah A. Shepard, Nelsonville, Ohio. This is an 
apparatus designed to conveniently cook large quan- 
tities of food, and to be easily changed from a cooker 
into a dish washer. A series of perforated shelves is 
mounted in the body of the device, which has a re- 
movable perforated cover, and a vertically movable 
dasher secured to a rod is mounted beneath the shelves, 
the rod being operated by lever, the raising and lower- 
ing of which moves the dasher to throw soap and water 
over the dishes previously placed in position to be 
washed. For cooking, the articles are placed on the 
shelves, with sufficient water in the bottom of the 



device, which is placed over a fire, and the cooking is 
effected by the steam generated. 

Fire Escape. — Metrah Makely, New 
Berne, N. C. This device consists of a clamp adapted 
to grip a rope, and havjng handle portions by which the 
grip of the clamp on the rope may be regulated, in con- 
nection with a pair of presses arranged to sustain the 
weight of a person, whose weight will operate to tighten 
the clamp on the rope. The rope is passed down to the 
ground from a secure fastening in the upper portion of 
a building, and the clamp sections are made to press 
with a readily regulated pressure upon the rope to con- 
trol the speed of descent while one is lowering himself 
to the ground thereby. 

Feed Bag Raise r. — G-eorge B. 

Schmidt, New York City. This is a tension device 
capable of attachment to any feed bag, and so made 
that the bag will be lifted in proportion to the amount 
of feed taken from it, so that the animal feeding can at 
all times readily reach the food. One of the devices is 
connected with each side of the bag, and the two 
devices are united by a rope or strap attached to eyes of 
the yoke, and sustaining the bag from the animal's 
neck. The improvement not only prevents tossing of 
the head to get at the feed, but prevents waste of oats, 
wear and tear of the bag, and the necessity of tying the 
rope when putting on the bag. The breathing of the 
horse caunot be interfered with, and he cannot slide 
the bag on the ground. 

Bow Facing Oar.— George R. Merrell, 
Boston, 111. Combined with a pivoted bracket and an 
oar capable of a rocking movement therein is a handle 
having a link connection with the bracket, while a 
gravity arm is rigidly attached to the inner end of the 
oar, and a projection on the upper face of the link con- 
nection is adapted for engagement with the gravity arm. 
The ore is automatically feathered upon its return 
stroke, and the bracket has two apertures, through 
either of which it may be pivoted upon the face plate, 
which is a rocking plate, the outboard aperture giving 
double inboard leverage over that obtained when the 
fulcrum is at the inboard aperture. 

Fruit Clipper.— Ripley A. Stewart, 

Leesburg, Pla. This is a device to be held on the hand 
by loops over the thumb and forefinger, and by a wrist 
strap, theshear blades being connected by a rivet or 
screw, which also holds a guard plate. The shear 
blades have double flanges to receive the thumb and 
forefinger, and the stem is supported during the cutting 
operation by the guard. 

Hose Coupling. — William L. John- 
son, Pomona, Cal. In front of one end of the coupling 
is a latch consisting of a bail, with rearwardly and 
downwardly extending arms pivoted to the coupling, 
and semicircular recesses at the junction of the arm 
with the bail, while a spring-controlled yoke, to which 
is connected a lifting device, is pivoted to the rear por- 
tion of the bale, a lock on the coupling forming a stop 
for the yoke and holding the bail in locked position. 
It is a simple device for forming a quick, firm, and 
close connection with an opposed coupling. 

WATCH CASE HlNGE. — George New- 
ton, New York City. This invention relates to an im- 
provement In cap joints of cap-winding watches, and 
provides for strengthening the connection of the pull- 
ing knuckles with the joint and cap at the point of at- 
tachment of the knuckles with the joint and cap, or 
dome. A greatsource of trouble heretofore experienced 
in this class of watches has been the breakage of the 
hinge, which is very frail and liable to be torn away 
from the cap or dome from the extra function of wind- 
ing imposed on the cap, a trouble which this improve- 
ment, is designed to obviate. 

Watch Ralance Staff. — James E. 
Swarthout, Elmira, N. Y. This staff is exteriorly 
threaded, and the balance wheel has an opening in its 



arms of greater diameter than t he staff, on which screws 
a collar adapted to singly fit in the opening of the 
balance wheel, while locking sleeves are also screwed 
on the staff, one above and the other below the wheel, 
the sleeves having recesses in their inner faces. The 
improvement provides for the ready removal of the 
staff when desired, and for the convenient adjustment 
of the balance wheel up or down, without interfering 
with its true horizontal alignment. 

Coin Operated Sales Machine. — 

Alphons Brau, Amberg, Germany. This machine is 
designed to automatically deliver postage stamps and 
postal cards, railway tickets, etc., on the insertion of a 
definite coin in a particular opening provided for the 
purpose. A hollow lever is pivoted to rock in the 
casing of the machine, and there is a slotted coin-re- 
ceiving drum on the outer end of the lever, a spring- 
cushioned rod sliding in the lever having pronged 
plates to engage the coins, while an angular spring- 
pressed lever is pivoted in the path of the rod and a 
goods-carry iug plate slides in the path of this lever and 
has projections engaged by it. 

Joist or Beam Brace. — William 

Paine, Sr., Brainerd, Minn. This is a bridging for 
joists, consisting of a zigzag bar or rod of iron provided 
with seats adapted to receive and clip over the upper 
and lower faces of joists or beams, one section being 
apertured and the other slotted to receive a bolt, by 
which the sections are adjustably held together. 
Simple and inexpensive braces and supports ate thus 
formed to tie or hold the beums or joists on which the 
floor of a structure is laid, distributing the weight 
evenly upon all the joists. 

Manholes of Subways.— Charles W. 

Hays, New York City. Tnis invention covers an im- 
p ovement designed to obviate the danger and incon- 
venience arising from the filling of manholes with 
gas, whereby explosions sometimes occur, or from their 
collecting water to freeze in cold weather. For this 
purpose a removable box is provided, of a size to nearly 
fill the mauhole, the box having suitable handles where- 
by it may be readily raised, and a nozzle and vent 
opening through the top, the latter being usually 
plugged. The box will so nearly fill the opening as to 
prevent the accumulation of alarge quantity of gas, and 
if water should become frozen in the manhole, the ice 
may be readily thawed by introducing steam into the 
box through the nozzle. 

Disinfectant Holder.— Edward A. 

McCartney, New York City. This is a device to be ap- 
plied to water closets, sinks, etc., to give off a disinfect- 
ant at every flush of the closet, to unite with the water 
in washing down the surface of the bowl. The holder 
is supported in the bowl by a rod, and is preferably 
cylindrical in shape, its entire surface, as well as the 
head and screw cap, being perforated, so that the water 
used in flushing will come in contact with the disinfect- 
ing material through the perforations. The disinfect- 
ing agent is to be made in shape to correspond with the 
bore of the holder, being compounded of substances 
that will retain the deeired shape after being moulded. 

Thill Coupling. — Anton Niekamp, 

Maria Stein, Ohio. In this device the clip is integral 
with a hollow body having a slot in its upper face and 
an opening in its front face, the thill having a head 
adapted to enter the chamber of the bod}*, the slot in 
which is closed by a lock bar above the head, while a 
sleeve on the thill iron engages the body and locks the 
devices. The coupling is an anti-rattling one, employ- 
ing neither springs nor rubbers, and the fastening 
devices are readily loosened and tightened by hand, 
dispensing with the necessity of a wrench. 

Window Cleaning Chair. — Abner 

Bamhart, Brooklyn, N. Y. This chair has a body sec- 
tion to which guard rails are pivotally attached, brace 
beams having a sliding connection with the rear end of 
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the body and a pivotal connection with the forward up- 
rights of the guardrails, and a clamp, engaged by a 
Peking device, held to slide on the forward end of the 
k^dy. The improvement forms a portable platform 
which can be held firmly to a window frame, without 
injuring the casing, and extends beyond the frame, 
while it may be compactly folded when not in use. 

Cooking Stove.— Miguel N. Piedra, 

Lagos, Mexico. The ovens extend from the front to the 
rear of this stove, and the fire chamber, consisting of a 
central grate portion and lateral extensions, is formed at 
the rear of the oven, combustion flues from the cham- 
ber extending about the ends, tops and bottoms of the 
ovens. The fire chamber is designed to take in large 
sizes of wood, while its location at the rear of the ovens 
is intended to promote the comfort of the attendant 
during the work of cooking. The draught is easily 
regulated, and the products of combustion are caused 
to pass around the ovens in a manner designed to uti- 
lize all the heat produced. 

Pitcher Nose. — Augustus M. Herring, 

New York City. This invention provides a novel 
shaped nose for pitchers, to prevent dripping. An 
angular notch is formed in the downwardly turned por- 
tion of the nose, the notch being central and extending 
toward the body of the pitcher, the extremities of the 
nose at opposite sides of the notch being turned out- 
wardly. When a liquid is poured from a pitcher 
having this improvement, the last drops will have a 
tendency to follow the edges of the angular notch to 
the apex of the angle, and thence flow back into the 
pitcher. 

Orange Spoon.— Austin P. Jackson, 

Taunton, Mass. The bowl of this spoon has at its end 
a small lip or projection sharpened to a chisel edge, to 
facilitate dividing the fruit transversely to its axis, 
previous to scooping out the juice and pulp from the 
several cells or compartments. One or more grooves or 
channels also run down into the bowl of the spoon from 
this sharpened front edge portion, directing the juice 
from the ruptured cells into the bowl, instead of per- 
mitting it to overflow and drip. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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SCIENTIFIC AMERICAN 

BU ILDING EDITION. 

AUGUST NUMBER. -(No. 70.) 

TABLE OF CONTENTS. 

1. Handsome plate in colors of a row of wooden 

houses designed by Munn & Co., architects, and 
erected for Mr. J. H. Shafer at Newark, N. J. 
Perspective and floor plans. Cost of four houses 
from $1G,000 to $18,000. 

2. Colored plate of the beautiful and substantial stone 

residence of S. Clark, Esq., on Riverside Park, 
New York. Mr. Henry Kilburn, architect. Two 
perspective elevations and floor plans. 

3. A cottage recently erected at Upsal Station, Pa., at 

cost of $6,500 complete. Floor plans and per- 
spective elevation. 

4. A picturesque cottage erected at Newark, N. J., 

at a cost of $4,963.72 complete. Perspective and 
floor plans. 

5. A round end house after the style of old English 

homes, erected at WayDe, Pa. Cost $5,463 com- 
pleie. Plans and perspective view. 

6. Designs for circular stables. 

7. View of an iron earthquake church at San Sebastian, 

Philippine Islands. 

8. An attractive residence erected at Brookline, Mass. 

Cost $10,518 complete. Plans and perspective 
elevation. 
0. Design for the thirteen story Pabst Building at 
Milwaukee, Wis. The probable cost of the build- 
ing is $500,C00. 

10. The collapse of the Y. M. C. A. bnilding at Mon- 

treal. 

1 1 . Illustration of an easily made piazza. 

12. The St. Jerome Chapel, Hotel Des Invalided, Paris. 

13. A $1,500 cottage erected at New Dorp, Staten Island. 

Perspective view and floor plans. 

14. St. John's M. E. Church, recently erected at New 

Rochelle, N. Y., at a total cost of $63,580. Plans 
and perspective. 

15. A cottage erected at Roseville, N. J. Cost $3,800 

complete. Floor plans and perspective view. 

16. A very convenient and attractive cottage recently 

erected at New Dorp, Staten Island. Cost $4,950 
complete. Perspective and floor plans. 

17. A very attractive block of five new dwellings on 

Seventy-seventh Street, New York City. Plans 
and perspective elevation. 

18. Miscellaneous contents: A millionaire's residence. 

—An improved hot air furnace, illustrated.— Iron 
and steel roofing.— Improved woodworking ma- 
chinery, illustrated. — Architect of the Woman's 
Building at the Columbian Exhibition, Chicago. 
—The plain design is the best. — Inside sliding 
blinds.— An improved tenoning machine, illus- 
trated. — The Cudell trap. — Lightning rods.— 
Properly anchoring beams in walls. — A proposed 
universal building law. —Windmills to supply 
water for houses, etc.— Graphite grease. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO.. Publishers, 

861 Broadway, New York. 



The charge for Insertion under this head is One Dollar a line 
for inch insertion ; about eight words to a line. Adver- 
tisements mast be received at publication office as early as 
'llatrsday morning to appear in the following week's issue. 



For Sale— New and second hand lathes, planers, drills, 
shapers, engines, and boilers, belting, pulleys, and shaft- 
ing. List sent free. W. P. Davis, Rochester, N. Y. 

Barrel, Keg and Hogshead Machinery. See adv., p. 93. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

Wanted— Pantagraph engraving machine, in good 
order. Address J. W. Queen & Co., Philadelphia. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 170 machines In satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

" How to Keep Boilers Clean." Send your address for 
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St., N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts.,New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 300. 

Wanted— A first class draughtsman and machine de- 
signer with experience. Address C. N. J., box 773, New 
York. 

Billings' Double-acting Ratchet Drills, Drop Forcings, 
Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 

For Sale— Patent on wrench, illustrated on page 130 of 
this issue. For particulars address Samuel Stock, Pon- 
tiac, Erie County, N. Y. 

Rubber Belting, all sizes, TIH per cent from regular list. 
All kinds of rubber goods at low prices. John W. Buck- 
ley, 156 South Street, New York. 

Guild & Garrison, Brooklyn, N. P., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science,"by Geo. M. Hopkins. 
By mail, H ; Munn & Co., publishers, 361Broadway, N. Y. 

A well equipped Boston factory undertakes the manu- 
facture of metallic novelties, stamped metal goods, 
sheet steel springs, etc. Address F. C. W., care of Scien- 
tific American, New York. 

Wanted— A first class engineer, who Is also a first class 
machinist, to take charge of electric lighting and steam 
plant. Must be fully capable of doing his own repair 
work, and must have had experience in this line. Wages, 
$18 per week. Apply in person or by letter, with refer- 
ences, to John P. ConLling, Lyon Mountain, N. Y. 

ty Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals pent for examination should be distinctly 
marked or labeled. 



(3294) F. H. M. asks : Does a permanent 

magnet part with any of its force (or power) each time 
its armature is removed ? I would like the addressesof 
some of the leading electrical goods dealers. A. Ac- 
cording to Thompson, it is not the removal of the ar- 
mature that injures the magnet, but replacing it. To 
avoid injury the armature must be replaced without 
shock. It would be best to place it at the neutral point 
and move it to the poles. You will find addresses of 
dealerB in electrical goods in our advertising columns. 

(3295) ($. A. H. asks : Do you know of 

any way by which I may locate and discover hidden 
treasures, money consisting of gold and silver y Is 
there any way to apply an instrument to discover when 
known to exist in the radius of small area? A. We 
know of no royal road leading to the hiding place of 
the precious or other metals. The reported use of in- 
struments are legends of no truth or value. No treas- 
ures have yet been found by their pointing. Iron, mag- 
netic iron ores, some varieties of pyrites, etc., only are 
susceptible of placement by the magnetic needle. 

(3296) J. G. B. asks for a receipt for 
making curacoa. A. Slice the outside peel very thin 
from 60 bitter oranges, infuse for 15 days with 4 
drachms bruised cinnamon and 2 drachms bruised 
mace in 5 gallons 95 per cent French spirit, stirring 
every day. Add 25 pounds white sugar dissolved in 2 
gallons of water, color with burned sugar (caramel), 
stirand filter. 

(3297) H. W. D. says : There is a differ- 
ence of opinion as to whether we can think of two, or 
more than one thing, at the same time. Would like to 
see an explanation in your paper. A. Yes; it is appa- 
rent to thinkers that many things can crowd the 
memory at the same instant, but the power of expres- 
sion or articulation is single, and therefore but one at 



a time can be delivered. The brain is avast network 
of inscribed tablets ever ready, singly or en masse, for 
expression, but must wait for theorganof selectionand 
expression to grind them out in rotation. 

(3298) A. O. T. writes : I have been no- 
ticing, from time to time, various accounts given in the 
SciENTiPrc American in regard to some of those pneu- 
matic dynamite guns, and the question has arisen in 
reference to the explosive force of fifty pounds of dy- 
namite, the charge that some of them are supposed to 
take. Is there any way by which you can give us an 
idea in regard to this ? A. Dynamite varies in explo- 
sive power. It may have Ti per cent of the power of 
of pure nitroglycerine, or nearly ten times the power of 
gunpowder. Noexact scale of the relative power of 
explosives can be given, as they vary in quality of ex- 
plosion as well as in intensity, and the explosion va- 
ries according to the circumstances under which it is 
detonated. 

(3299) B. G. asks if copper could not be 

U6ed instead of carbon in a common bichromate bat- 
tery. If not, why? And if so, what would be the differ- 
ence in current, and what is the E. M. F. and amperage 
of a single cell of bichromate battery plates 3X4 inches 
and three inches in the solution on short circuit? A. 
You can use copper in a bichromate battery for tempo- 
rary purposes, but for continued use it is of no value, 
because it is soon attacked. The current and E. M. F. 
is at first about the same as with carbon plates, i. e., 2 
volts and from 3 or 4 amperes upward. 

(3300) W. F. M. asks : An engine pushes 

a car along a track at a given rate of speed; on a 
parallel track another engine pushes two cars at the 
same rate. If the e ngines stopped at the same moment, 
which would go the furthest, the one or the two cars? 
A. On account of atmospheric resistance, the two cars 
would go the further. 

(3301) P. B. asks: Does the Edison-La- 

lande cell evolve any gases or create any odor, while in 
operation ? A. No. 

(3302) H. C. D. asks (1) how to make a 

transparent cement that will be waterproof and st and 
fire. Such has been sold here by agents that claimed it 
water and fireproof ? A. The requirements are almost 
impossible to fulfill, and the representations of the 
agents are to be doubted. Caseine cement made by 
following process comes about the nearest to your re- 
quirements. Fresh cheese is boiled in water until it 
softens to a masB which will draw into threads. To 
lflOpartsof the original cheese, 300 parts of water, 25 of 
slaked lime and 20 of finely sifted wood ashes are taken. 
The whole is intimately mixed. It is not transparent. 
Or try dissolving 5 to 10 parts white glue in 90 parts of 
nearly boiling water. In a separate vessel dissolve 
1 to 2 parts bichromate of potassium in 10 parts of 
water. Mix and use at once. On exposure to light the 
glue becomes almost insoluble. 2. How silver soap for 
polishing plated ware, etc., is made. A. Mix infusorial 
earth or ground pumice stone or other polishing agent 
with soap in the process of manufacture. Or remelt 
good quality tallow soap with water and make the 
mixture then. Use 10 parts silica to 1 part soap. 

(3303) F. H. asks : 1 If a bird is in rapid 
flight, should the hunter aim directly at it r A. This is 
a mooted point. In taking snap shots at a bird just 
flushed or flying among brush it is often a necessity to 
trust to firing in advance of the bird, estimating the al- 
lowance as well as possible, from its distance and rate 
of flight. In duck and other open shooting where the 
gun can be moved along with the bird, it is sufficient 
to fire very slightly in advance. 2. How far south do 
our migratory birds go to spend the winter ? A. Many 
go to South America and across the equator. 3. Could 
not the sky lark and nightingale be introduced in this 
country and successfully bred here ? If not, why not ? 
A. Such naturalization has been tried, without any suc- 
cess. Occasionally a nightingale is reported, but very 
seldom. 4. How do you account for the electricity 
fonnd in cats ? Is it found equally in all ? A. There 
is none iu cats more than in other things. Rubbing the 
fur,which is well insulated by its own nature, generates 
the charge. The dryness of the fur favors the action. 
5. Of what establishments can I get the best stereo- 
graphic views ? Give addresses. A. Consult our ad- 
vertising columns or apply to any first class dealer in 
photographs. 

(3304) O. S. asks (1) how to make a 

mat dip for brass and copper. A. Mix 1 volume 
saturated solution of potassium bichromate and 2 
volnmea of strong hydrochloric acid. Leave immersed 
for a few hours. To brighteu the color dip afterward 
into following mixture : Nitric acid (36° B.) 200 parts, 
sulphuric acid 100 parts, salt 1 part, zinc sulphate 1 to 
5 parts. All parts are by weight. 2. Please inform me 
how the '* oxidize " that is put on by electricity is made. 
A. The silver is first dipped in nitric acid until bright- 
ened. It is then immersed in ammonium sulphide, 
and in contact with it a piece of platinum is placed in 
the same solution. 3. How the black preparation 
that is put on fireplace utensils is made ? A. In 
"The Metal Worker's Handy Book," $2.50 by mail, a 
number of receipts are given for darkening iron and 
steel. Crane's " Japon 1 " dead black enameloid can be 
applied with excellent effect where the articles are not 
heated in the fire. 

(3305) W. W. D. asks : What substance 
is puton the back of an electric push button that makes 
it shine in the dark ? A. Balmain's luminous paint, de- 
scribed in our Supplement, Nos. 229, 249. 2. For list 
of good paying inventions. A. Their name is legion. 
Every kind of manufacture has its unsatisfied wants. 
The trouble in successfully inventing is more in seeing 
the want, and appreciating just what will fill it, than in 
the act of invention proper. The discarding of approxi- 
mate solutions of the problem requires even a degree of 
moral courage, but is necessary. 

(3306) C. H. T. writes : How can I make 

gas such as is used in small India rubber balloons? I 
have bought some balloons and filled them with such 
gas as they use in making soda water, but somehow they 
failed to go up. A. Pump them full of coal gas, not 
water gas. As the gas used in making soda water (car- 
bonic acid gas) is much heavier than air, you decreased 



their buoyancy by so filling them. Hydrogen made by 
acting on zinc or iron scrnp with dilute sulphuric acil 
may be used. It should be washed by bubbling through 
water and then dried by passing over chloride of cal- 
cium before ate. 

(3307) C. B. C. T. asks a receipt for a 
cement that will not be affected by gasoline, to be used 
in fastening glass to tin. A. Cement to resist benzine 
and petroleum.— Gelatine mixed with glycerin yields a 
compound liquid when hot, but solidifies when cold 
and forms a tough, elastic substance having much 
the appearance of India rubber. The two substances 
united form a mixture insoluble in petroleum or ben- 
zinc, for printer's rollers and buffers of stamps, as 
benzine or petroleum will clean them when dirty in a 
perfect manner. Water must not be used with this 
compound. 

(3308) A. D. Y. asks for an easy method 
of applying the gold lettering on lead pencils. A. Use 
hot type, dust the surface with powdered resin or book- 
binder's glair, apply leaf and stamp with the hot type. 

(3309) N. H. M. writes : How can I 
make a stove polish (paste) that will not dry up? A. 
To prevent stone polish drying, add a little glycerin to 
your mixture. 

(3310) P. A. A. asks bow rubber can be 
melted so as to be moulded. A. Vulcanized rubber 
cannot be thus treated. It can be slightly softened and 
moulded by pressure. We recommend you "Rubber 
Hand Stamps and the Manipulation of India Rubber," 
$1 by mail. 

(3311) A. H. B. writes : Can you give 

me a recipe for a good cheap glue or paste, for cement- 
ing patches on or mending coarse burlap bags, such as 
feed is shipped in? I have a great deal of mending on 
my feed bags, as they come home sometimes with three 
or four holes in them. I have seen bags with the 
patches stuck on, and seems to do very well. If you 
know where such a paste can be got, or give me the 
name of the articles and how to mix them, I will be 
greatly obliged. A. Use the leaf gutta percha such as 
tailors employ for cementing cloth. A sheet of the 
percha is placed between the fabric and the patch and 
a hot pressing iron applied. The heat melts the gutta 
percha and cements the patch, waterproof. 

(3312) L. H. asks if kerosene oil is in- 
jurious to methematical instruments and fine steel tools 
that are nickel plated. I have been using it on them to 
prevent them from rusting, and am told that it uill 
damage them beyond repair if I do not stop its use. 
A. Good kerosene will not be injurious to your instru- 
ments. Vaseline is probably a better application. 

(3313) G. B. asks what to use to coat a 
nickel plated bicycle with to prevent it from rusting, as 
I wish to take it to Santa Barbara, Cal., for the winter, 
and fear the salt air will rust it. I want a substnnce I 
can get off again without difficulty. A. Vaseline is 
universally used by bicyclists. You will also find anti- 
rust applications advertised in sporting papers, lnces- 
santvigilance and putz pomade are to be recommenced. 



TO INVENTORS. 

An expedience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may behad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

August 18, 1891, 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 



Agricultural implement, A.Caldwell 457,769 

Air superheater, F. C. Peteler 458,037 

Alcohol, producing, A. Springer 457,799 

Axle box, T. Clements 458,146 

Axle for cars, adjustable, H. Law 457,786 

Axle, hollow, J. James 458,056 

Baby jumper, F. K. Wilder 458,136 

Baking pan, M. F. Harley 457,775 

Bale tie, J. J. Veates, Jr 458,137 

Baling press, J. F. Ashley 458,043 

Banjo, V. Kraske 457,996 

Battery plate, secondary, A. F.Madden 457,880 

Bearing, anti -friction roller, W. C. Vanneman 458,006 

Bed bottom, spring, A. F. Purefoy 458.067 

Bed, cabinet folding, A. A. Zimmerman 458,089 

Bed, folding, J. G. Sextro 457,796 

Bed lounge, I. B . Beattie 457,931 

Belt stretcher, C. Darst 458.099 

Bending and straightening, electric, E. Thomson. 458,115 

Bending machine, J. R. McNabb 457,789 

Bicycle saddle, F. H. Bolte 457.835 

Bicycle seat spring, J. C. Rage 458,113 

Billiard regi ster, Waterbury & Rankin. 457,859 

Bit. See Expansion bit. 

Blacking spreading device, liquid, G. E. Meeker.. 457,826 

Blind stop, J. F. Roll 457,869 

Boiler. See Steam boiler. 

Boiler front, C. R. Smith 458,077 

Boiler furnace, steam, J. Thurell 458,048 

Bolt. See Flour bolt. 

Boutonniere bolder, A. H. Overman 457,973 

Box. See Axle box. Letter box. 
Bracket. See Scaffold bracket. 
Brake. See Pressure brake. 

Brick, R. Boh me 457,982 

Brush, E. F. Chumard 457,802 

Buckle, G. E.Adams 457,895 

Building material, fireproof, J. Eastman 457,984 

Buildings, floor arch for fireproof, J. Eastman 457,985 

Burner. See Vapor burner. 

Button, J. D. Brainard 458,094 

Button, J. Mathison 457,970 

Button fastening device, M. A. Northrup 458,110 

Cabinet, suspended rotary, D. F. & P. A. Saum... . 458,071 

Cable power, J. Rourk 457,842 

Camera. See Photographic camera. 

Can,G. B. Hopper 458,053 

Can bodies of irregular shape, machine for form- 
ing and flanging, J. H. Clapp 457,909 

Cans, machine for crimping and double seaming, 

J.H. Clapp 457,908 

Car coupling, J. H. Brown 458,144 

Car coupling, H. J . Cole 457,848 

Car coupling, J. EUck 457,986 

Car coupling, C. F. Johnson 457,890 

Car coupling, D. Touhy 458,080 

Car coupling and buffer, C, Z. Hubbell 457,996 
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Car heater, railway, W. C. Baker 457,920 

Car motor, street, W. E. Prall 467,792, 457,793 

Car platforms, f old ing Kate for. J. A. Brill 457,933 

Carreplacer. J. A.McCray 457.972 

Car starter and brake, E. B. Phillips 457,790 

Cars, buffer platform for, Btssell & Bergman 457,929 

Cars, flush door lor freight, O. P. Hix 457,994 

Cars, truss rod and drawbar for, C. H. Lasserre... 457,957 
Carbonated beverages, machine for making, J. F. 

Wi ttemann 457 - 9 ?J! 

Carburetor, O. Vanorman 457 $K 

Carpet beater, R. E. Zimmermann 458,090 

Carriage apron holder, C. H. Roberts 458,003 

Carriage curtain fastening, A. F. Ransom 457,841 

Cart. road.G. W. Freeman 458,021 

Cartridge, M. P. Walker 458,026 

Cartridge heads and cases, manufacture of. 1. 

Bradley.... 467,767 

Case. See Pencil case. Type case. 

Cash register and indicator, C. F. Brown 45S.143 

Casks and other vessels, device for connecting, J. 

CSchaefer 458,072 

Casting apparatus, stereotye, J. R. Cummings. . .. 457,897 
Casting apparatus, stereotyper's, J. R. Cummmes 457,896 
Casting grids for secondary batteries, machine 

for, A. F. Madden 457,879 

Casting machine, type, H. C. Hansen 458,050 

Catamenial sack, A. J. Miller 458,035 

Chain swivels, tool for the manufacture of watch, 

J. E. Potter 457,888 

Chair. See Folding chair. Revolving chair. Win- 
dow chair. 

Chair, L. A. Banes 458,140 

Chimney, P. Dickinson 457,910 

Chuck, drill. C. E. Eberle 457,889 

Cider mill, H.H. Chapman 458,015 

Cigar bunching machine, G. F. Carlie 457,847 

Cigar mouthpieces from small pieces of amber, 

mould for making, F. Egge 467,906 

Circular cutter and saw, combined, J. R. Cum- 
mings 457.898 

Clapboard machine, W. Croswell 458,098 

Cloth cutting machine, H. N. Elliott 457,899 

Clothes drier, B.F. Standish 457,800 

Colter, plow, Westervelt& Clapp 458,080 

Companion wavs or hatches, guard for, W. Queen 458,131 

Condenser, VV. E. Prall 457,791 

Corkscrew, w. Wilkinson 458,087 

Corn sheller, C. Roberts 458,024 

Coupling. See Car coupling. Hose coupling. 

Sleigh coupling. Thill coupling. Vehicle 

reach coupling. 

Crank pin turning machine, H. Streiber 457,960 

Curbing, metallic, I. L. Landis 457,886 

Curtain hanper, D. Davis 458,019 

Cutter. See Circular cutter. Wire cutter. 

Cutter head, Heymeier & Wehmann 458,030 

Cylinder lock, E. C. Smi th 457,873 

Dental articulator, C. R.Sabin 457,937 

Detachable handle and spring latch, G. B. Ep- 
stein 458,105 

Display rod, G. Wilkening 457,977 

Door opener, electric, R. J. Ward 457,9(16 

Dramatic stages, railway train effect for, E. E. 

Vance 458,081 

Drier. See Clothes drier. 

Drinks, apparatus for dispensing, W. M. Fowler.. 457,913 

Drum, heating, A. W. Brock 458,013 

Dust collector, S. W. Kimble 458,147 

Electric conductor joint, G. T. Manson 457,SfV5 

Electric motor, C. J. Kintner 457,902 

Electric stop mechanism, W. H. Kilbourn 457,838 

Electric wire crossing, C. H. McKee 458,063 

Electrical propulsion, closed conduit system for, 

W. B. Heron 457,778 

Electro-motor engine, S. Z. De Ferranti 457,875 

Elevator. See Hay elevator. 

Elevator controlling device. W. H. Wells, Jr., 

457,844, 457,845 

Embroidering machine, J. Ruckdeschel 45S.040 

Embroidering machines, fabric holding frame 

for, J.J Ebneter 457,814 

Enameling oven or kiln, D. O. Paige 457,821 

End gate, wagon, R. Y.Kessler 458,108 

Endeate, wagon, T. G. North wall 458,109 

Engine. See Electro-motor engine. Gas or oil 

motor engine. Rotary engine. Steam engine. 

Wind engine. 

Encrine cross head, steam, W. S. Hughes 458,054 

Engine stopping device, W. H. Kilbourn 457,837 

Engines, gauge for aligning, Hunt & McKechnie.. 458,055 

Envelope, rem ailing sample, O. A. De Long 458,117 

Expansion bit, C. Beauehene 458,091 

Extension table, C. M. Herr 457,901 

Extractor. See Nail extractor. Railway spike 

extractor. Stump extractor. 

Fan, M. H. Rison 458,068 

Feed rack, portable, R. I. Lapham 457,784 

Fence, P. W. Weiennett 45-* ,028 

Fence post, L. Barnes 457,860 

Fencing, die for use in making barbed, J. H. 

Templin 457,941 

File, paper, J. B. Clopton 457,771 

Filter, oil, T. W. Sh elton 458,1175 

Fire escape, Kimball& West 458,023 

Fire extinguisher, chemical, E. F. Steck 458,134 

Fire kindler, M. Henry 457,993 

Fire lighter. H. Lutz 457,915 

Fishing line float, P. M. Papin 458,129 

Flour bolt, O. M. Morse 457,923 

Flushing tanks, siphon for, H. T. Bush 458,044 

Folding chair, A. F. Jones 457,780 

Folding machine, G. L. Winship 458,008 

Foot, artificial, B. F. Rounds 457,823 

Forge, F. Myers ,... 457,892 

Fruit pitter, W. Stevenson 457,940 

Furnace. See Boiler furnace. 

Furnace for calcining ores, J. Douglas 458,102 

Gauge. See Track gauge. 

Game table, J. P. W. Patillo 458,065 

Gas or oil motor engine, H. Schumm 458,073 

Gate. See End gate. Swinging gate. 

Gigging machine, L. Clarenbach, Jr 458,1*5 

Governor, J. H. Dales 458,045 

Grain scouring machine, P. Provost 457,795 

Grater. G. H.Thomas 458,041 

Grinder, C. H. Norton 458,036 

Gun, spring, C. C. Cotten 457,812 

Handle. See Detachable handle. 

Handle extension, J. Shilling, Jr 457,797 

Hanger. See Curtain hanger. 

Harness, T. W. Moore 457,891 

Harness, J. R. Phelps 457,935 

Harrow, H. R. Roden 458,114 

Harvester conveyer, grain, W. R. Mercer 457.827 

Harvester, corn, E. E. Witter 458,088 

Hay elevator and carrier, B. R. Sockman 457,856 

Hayrack, G. A. Gibbs 457,876 

Heater. See Car beater. 

Heel, spring. J. \V. Beach 458,010 

Hinge, H. E. Curtis 457,824 

Hinge, J. D. Davis 458,100 

Hinge, piano, J. Shields 457,894 

Hitching post, L, B. Hopkins 458,052 

Hog trough, G. L. Kelso 458,031 

Hogs, apparatus for catching and elevating, T. H. 

Curtis 458,018 

Holder. See Boutonniere holder. Carriage apron 

holder. Line and trace holder. Music holder. 
Music sheet or book holder. -Pen holder. Pil- 
low sham holder. Sash holder. 
Hook. See Whirtietree hook. 

Horseshoe, W. S. Hitch 458,051 

Hose coupling, L. J. Rice 458,038 

Hose nozzle, G.E. Whittaker 457,874 

Hub attaching device, T. C. Hargrave 457,815 

Ice cream freezer, F. B. Cochran 458,097 

Ice cream freezer, E. D. Middlekauff 458,119 

Identity indicator, C. F. Goldbeck 458,126 

Implement, combination, V.L. Williams 458,122 

Incubator, F. C. Beardsley 458,141 

Indicator. See Identity indicator. 

Indicator lock, J. M. Edgar 458,125 

Inkstand, l. Boldt 458,011 

Inkstand, H. C. Stifel 458,078 

Insulating electric conductors, T. E. Morford 457,828 

Isoeugenol, making, G. De Laire 457,863 

Isoeugenol, making compounds of, G. De Laire.. . 457,864 

J igger, T. Rowe 458,069 

Joint. See Electric conductor joint. 

Journal bearing, R. Beddall 458,092 

Knife sharpener. C. K. Bradford 457,965 

Knitting machine. H. C. Rightmire 457,868 

Ladder, extension, J. H. Whittington 457 805 

Lamp, electric arc, E. Thomson 468,025 

Lamp illuminator, electric, J. Von der Kammer'.' 457,830 
Lamps from glass, apparatus for forming central 

draught, A. G. Neville 

Lanterns, lens attachment fori A. L. France 

457,988, 457,989 
Lanterns, lens attachment for tubular, A. L. 

France 457,990 

Lap machine s'opping mechanism, A. F. Shepard- 

son 458,133 

Lapidary's tool, J. Messaz 457,866 

Lasting machine. McKay & Fairfield 458,000, 458,001 

Latch, gate, F. Ruge 457,936 

Lathe attachment, W. S . Booth 457,907 

Lathe attachment, M. L. Weeks 458,084 

Lathes, stop mechanism for, J.E. Sampson 457,974 

Leather, impregnating, G. C. Seeberger 458,132 

Letterbox-, street, N. W. Palmer 458,064 

Letter box, street. Stevenson & Basse tt 457,918 

Letter for signs, etc., C. T. Snedekor 457,976 

Letters and analogous symbols, mould for, C. T. 

Snedekor 457,975 



. 457,867 



Level, spirit, T. J. Gillette 457,992 ' 

Line and trace holder, W. H. Ragan 458,1 T. 

Liquid shaking machine, R. D. Schroeder 457,938 

Lock. See Cylinder lock. Indicator. Mail bag 
lock. Nut lock. Permutation lock. Switch 
lock. 

Lock, M. Simon 457,872 

Locomotive, P. Seiler 457,939 

Locomotives, variable exhaust mechanism for, P. 

F. White 457,930 

Loom swell, J. P.Thompson 457,961 

Lubricants, reservoir for, G. H. Ward 458,007 

Lubricator. See Sight feed lubricator. 

Mail bag lock, J. A. Martin 457,958 

Manhole fitting for wooden vessels, VV. Heiser 457,777 

Metal vessel, hermetic, C. E. Creecy 457,849 

Mill. See Cider mill. Rolling mill. 

Mining machine, E. S. & W. A. McKinlay 457,887 

Moulding machines, driving mechanism for, J. 

Ettinger _ 457,952 

Motor. See Car motor. Electric motor. Soda 
motor. Spring motor. 

Motors, operating. R. R. Zell 457,832 

Music holder, W. F. Shaw 458,074 

Music sheet or book holder, W. F. Armstrong 458,009 

Musical instrument bridge, J. Barnes 457,833 

Nail extractor, M. J. Poindexter 457,925 

Necktie fastener, A.J.Cole 458,016 

Nut lock, A. C. Deal 457,772 

Nut lock, CD. Watkins 458,083 

Oat clipping machine, W.G. Adams 458,138 

Oil press, P. Ribard 458 45? 

Orange sizer, J. J. McClendon 458,061 

Packing and guard for adjustable spigots for 

kegs, etc., C. Bush 457,768 

Packing forpistons, metallic, J. D. Price 458,130 

Pan. See Baking pan. 

Paper stock, making, J. D. Tompkins 458,135 

Parer, potato, J. Ward 457,804 

Parquetry, G. R. McKenzie 457,788 

Penholder, C. H. McKee 458,062 

Pencil case, M.J. Worley 457947 

Pencil sharpener, slate, E. R. Lovett 458/X32 

Permutation lock, W. H. Becbtel 457,885 

Permutation lock, W. W. Pur sell 457,959 

Photograph plates, preparing, O. Moo 457,817 

Photographic camera, C. Mills 458,128 

Photographic camera, D.J. Tap ley 457,8.57 

Pillow sham holder, E. E.Josef 457,781 

Planter, corn, G. W. Campbell 458,096 

Planters, cover erf or, J. B.Wilson 457,945 

Plow, R. B. McKay 457,893 

Plow, turn, H. Thaden 458,121 

Plows, harrow attachment for, J. L. & A. C. 

Byers 457,808 

Post. See Fence post. Hitching post. 

Power. See Cable power. 

Press. See Baling press. Oil press. Tile press. 

Pressure brake, fluid, E. B. Dennison 458,101 

Print or picture, indelible, J. R. France 458,020 

Printing in colors, method of and machine for, F. 

Tiquet 457,942 

Printing press sheet delivery, C. B. Maxson 458,059 

Protector. See Skirt protector. 

Pump regulator, automatic, W. L. Fitch 457,987 

Punch, F. N. Simmonds 458.076 

Rack. See Feed rack. Hay rack. 

Railway appliance, electric, F. E. Degenhardt 457,836 

Railway plant elevated, S. V. Day 458,116 

Railway signal, L. F. Munger 457,855 

Railwny spike extractor, J. F.Tesa 458,005 

Railway switch, R. H. Hawkes 457,776 

Railway switch, A. A. Strom 457,904, 457,905 

Railway system, electric, M. Shoemaker 457,870 

Railway system, electric, Wheat ly & Schlosser... 457,944 

Range, W. L. B utt s 457,921 

Ratchet wrench, J. T. Thorn 458,079 

Reaming and tapping machine, combined, W. 

Porteous 457,916 

Reel. See Ticket reel. 

Refrigerator, H. L. Trotter 457,962 

Register. See Bi Uiard register. Cash register. 
Regulator. See Pump regulator. 

Revolving chair, J. Gilson... 457,774 

River banks, holding brush mattress for revet- 

ing, J.W.Nier 457,818 

Rod. See Display rod. 

Rolling car wheels, machine for, J. R. Jones 457,922 

Rolling mill, metal, l\ W. Wood 457,946 

Rotary engine, E. D. Bangs 457,980 

Sash balance, J. P. Magney 458,033 

Sash holder, W. J. Atchison 458,139 

Savings bank, W. IT. Ellis 458,047 

Saw gummer and sharpener, gin, G. W. Davis 458,124 

Sawmill d«g, Moodie & Martin 457,971 

Saws, inserted tooth for, Rogers & Howe 458,120 

Sawing machine, W. Besser 457,807 

Scaffold bracket, G. E. Benton 457,949 

Screw making machine, J. Hartness 457,967 

Seat. See Water closet seat. 

Seed linting machine, cotton, Mann & Andrews. . 457,969 

Sewing machine, broom, H. K. Crissey 457,850 

Sewing machine cabinet, N. A. Hull 4.57,908 

Sewing machine hummer orfeller, S. Laskey 457,785 

Shaftings, portable box for, E. & A. Sawyer 457,843 

Shafts in the earth, sinking, A. G. Carter 457,770 

Shank stiffeners, machine for cutting and mould- 
ing, J. M. Watson 458,027 

Shears sharpener, S. Smith 458,004 

Sheller. See Corn shelier. 

Shirt, etc., M. H. Ellenbogen 457,773 

Sight feed lubricator, E. Lunkenheimer 457,998 

Signal. See Railway signal. 

Skirt protector, F. L. Rosenthal 458,039 

Sleigh coupling, R. Eccles 458,103 

Smoothing ribbons, etc., apparatus for, J. J. & T. 

A. Ruddy 457,881 

Soap making apparatus, W. A.Grant 457,914 

Soda motor, R. R. Zell 457,831 

Speculum rectal, H. G. Leisenring 457,787 

Spinning or like frames, lubricating device for 

the top rolls of. J. A. McDowell-Guajardo 457,877 

Spring. See Bicycle seat spring. 

Spring motor, A. A. Wood 458,123 

Spring winding machine, J. Meili 458,034 

Sprinkler nozzle, M. J. Caswell 458,014 

Stall, animal, D. C. York 457,806 

Stamp, hand, H. J. F. Wert 458,085 

Steam boiler, J. Ham 458,049 

Steam boiler and furnace, G. C. Marden 458,118 

Steam engine, E. S. Smith 457,926, 457,927 

St earn trap, H. Creamer 457,983 

Stitching horse, H.J. Elskamp 458,104 

Stone, composition for artificial, E. Gallagher 457,953 

Store service apparatus, E. P. Zerbe 458,029 

Stove attachment, D. Van Evera 457,963 

Striker-out and plant spacer, combined, S. C. Ball 457,928 

Stump extractor, W.Smith 457,798 

Swinging gate, J. W. Gorham 457,852 

Switch. See Railway switch. 

Switch, S. T. Mock 457,839 

Switch lock, self-acting, M. McGrath 457,999 

Syringe, vaginal, E. Jeanjaquet 458,022 

Table. See Extension table. Game table. 

Tag, marking, F. Kohnle 4,57,783 

Telegraph, automatic, D. Kunhardt 457,816 

Thillcoupling, A. Kerry 468,107 

Thrashing machines, feed board for, J. H. Barr. .. 457,948 

Ticket reel, E. Knoop 457,854 

Tickets, machine for making pin, A. Kimball 457,782 

Tie. See Bale tie. 

Tile press, L. W. Nuebling 457,924 

Tire, wheel, B. Blundstone 458,142 

Tower, L. W. No yes 457,819 

Toy bowling alley, J. R. Pettit 458,066 

Track gauge, & W. Bransf ord 458,012 

Traction device, W. E. Prall 457,794 

Trap. See Steam trap. 
Trough. See Hog trough. 

Truck, barrel, W. M. Cook 457 811 

Truck, electric car, T. Tripp 467J802 

Truss, J. A. Marvin 458,127 

Tubes, machine for swaging the ends of, J. P. 

Kennedy 457,954 to 467,956 

Tunneling apparatus, J. H. Greathead 458,048 

Turntable for elevated carriers, D. O. Paige 457 822 

Type case, printer's, Ayers & Demarest !.'.... 457^919 

Type distributing machine, O. F. Teed 457,829 

Typewriting machine, J. N. & J. N. Maskelyne, 

Jr 457,903 

Typewriting machine, L. J. Odell 457,840 

Typewriting machine paper guide, J. H. Osgood. . 458,111 

Valve, balanced, T. Tripp 457,884 

Valve for air flues, E. C. Condit 457,810 

Valve for vapor stoves, C. M. Hollingsworth 457,779 

Valve gear, D. M. Bornarth 457,932 

Vapor burner, T. L. & T. J. Sturtevant 457,801 

Vapor burners, starter for. R. F. Craig 457,934 

Vehicle, jump seat, C. H. Stratton 457,883 

Vehicle reach coupling, G. E. MacV 458,058 

Vehicle, two-wheeled, H. L. Ferris 457,912 

Velocipede, E. H. Hatcher 458,106 

Velocipede saddle, F. H. Bolte 457,834, 457,964 

Veterinary mouth opener, W. P. Edwards 457,911 

Vise, W. Lorey 457,997 

Wagon, dumping, R.F. King 457,853 

Washer making machine, J. Ettinger 457,951 

Washers, machine for making metal, J. Ettinger. 457,950 

Washing machine, H. B. Baker 457,979 

Water closet bowls, seat- attaching device for, 

W . S. Cooper 468.017 

Water closet seat and seat cover, J. D. Cohn 457,809 

Water purifving apparatus, T. Shaw 457,917 

Water wheel, F. Lundberg 4.57,825 

1 Wave force, device for utilizing, W. Muloolland.. 458,060 
Weather strip, Ennis & Westfall 457351 



Weeder, lawn, R. F. Silliman 457,871 

Weighing machine, coin-controlled, J. M. S. Blau- 

velt.. ! 457,981 

Weltmaking machine. G. F. Dunn 458,046 

Wheel. See Water wheel. 

Wheel, J. B. Bretz 457,861 

Wheel, L. S. Crittenden 457,813 

Wheels, truing-up metal, J. R. Little 458,057 

Whittietree hook, W. H. Gibbs 457,900 

Wind engine, S. E. Rusk 458,070 

Winding machine, bobbin or cop, J. T. Byrne 457,846 

Windmi II tower, L. W. Noyes 457,820 

Window bead, R. W. Waldrop 458,082 

Window chair, E. T. Steen 457,882 

Windows, stop bead for, Bruner & Knemeyer 458,095 

Windrower, F. L. Boals 458,093 

Wire cutter, Knight & Whittaker 457,878 

Wire grasping tool, W. E. Treen 457,858 

Wire stretcher, C. W. West 457,943 

Wooden patterns, wrapping plate for, D. Fraser.. 457,991 
Wrench. See Ratchet wrench. 



"Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 



DESIGNS. 

Bottle, perfumery, A. P. Babcock 20,993 

Carpet, wood, G. F. Fricke 20,996 

Door hanger frame, W. J. Lane 21,006 

File, J. P. Pray 21,000 

Grave cover, L. C. Smith 20.992 

Musical instrument, J. C. Litzelle 20,998 

Purse frame, Enger & Kress 20,995 

Razor handle, M. C. Lefrerts 20,997 

Rug, E. H. Bennett 21,004, 21,005 

Rug, J. Pegel 21,001 

Spoon, H.l. Clulee 20,994 

Table cover or curtain, J. Pegel 21,002 

Table cover or curtain, A. Petzold 21,003 

Wagon body, Alles & Fisher 20,999 



TRADE MARKS. 

Anodyne powders, L. P. Walter 20,047 

Beer, lager, George Keller Brewing Company 20,042 

Beer, lager, Louis Bergdoll Brewing Company 20,045 

Boots and shoes, M. C. Dizer & Co 20,037 

Boots and shoes, W. L.lDouglas Shoe Company.... 20,040 

Braids and buttons, E. Crager & Co 20,057 

Buttons and braids, E. Crager & Co 20,056 

Candy, small sugared sticks of, Chase & Company 

Corporation 20,033 

Candy, pipe. Chase & Company Corporation 20,034 

Canned fruits and vegetables, D. W. Archer 20,031 

Cotton, darning. Clark Thread Company, 

20,051, 20,052, 20,055 
Cotton, crochet, Clark Thread Companv, 

20,049, 20,050, 20,054 

Cotton, spool, Clark Thread Company 20,053 

Cough mixture, W. G. Telfair 20,063 

Cough sirups and blood purifiers, E. Speidel 20,062 

Distilled liquors, Grierson, Oldham & Co 20,038 

Elixir, F. S. Mclntyre 20,046 

Hog and beef products, including lard and tallow, 

N. Morris & Co 20,064 

Insulating materials for covering pipes, boilers, 

and like articles, R. M. Gilmour 20,058 

Mineral water, Excelsior Springs Company 20,060 

Mowers, lawn, W. E. Lape 20,043 

Paints, prepared liquid, Longman & Martinez 20,044 

Paper, writing, Chester Paper Company 20,041 

Remedies for diseases of the blood, liver, kidneys, 

and bowels, dyspepsia, headache, biliousness, 

and neuralgia, McClure Drug Company 20,039 

Salt. Bradley Salt Company 20,048 

Seed, Timothy, Albert Dickinson Company, 

20,028 to 20,030 
Sewing machines attachments and parts thereof, 

Singer Manufacturing Company 20,065 

Thread, linen, Marshall & Company 20,061 

Turpentine, Arkell & Douglas 20,032 

W hisky, J. B. Thompson 20,035, 20,036 

Whisky, rye, 1. Monueimer 20,059 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 840 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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Inside Page, each insertion , 
Back Page, each insertion - 



■ 75 cents a line 
- - $1.00 aline 



The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



USE ADAMANT WALL PLASTER 

It is Hard, Denae, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing,using, and selling. 

Address ADAMANT MFG. CO. 

SOU E. Genesee St.. 

Syracuse, N. V. 




Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LA l»Ht SAVING Machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

(195 Water Street, Seneca Falls, N. Y. 




ri cPTDIPITV TheAMATEUR electrician, 

EL CO I mill I I C128, Havenswood, 111., is the 
onlypaperdealing with first principles of electricity. 
Begin nersneed it. PI a yr. 3m oh trial 25c. sa mple co py lOo 



PROPOSAL. 



IT W Engineer Office, Wilmington, Del. 

*j, ct. Au „ 22, 1891.— Sealed proposals, In tripli- 
cate, will be received at this office until 12 o'clock, noon, 
on September 21, 1891, and then opened, for the con- 
struction of a new i ce pier, and th e removal of ice pier 
"H," in Newcastle Harbor, Delaware. The attention 
of bidders is invited to the Acts of Congress approved 
February 26, 1885, and February 23. 1887, vol. 23. page 332, 
and vol. 24, page 414, Statutes at Large. For all informa- 
tion apply to WM. F. SMITH, United States Agent. 



TO INVENTORS 

AND MANUFACTURERS 



SIXTIETH GRAND NATIONAL flVDDSTRIAL EXHIBITION 

OF THE 

American Institute of the City of New York. 

Will open September 30 and close November 28, 1891. 
Intending exhibitors must make early application to se- 
cure proper space and classification. For blanks and 
other information, address Charles Wager hull, 
General Superintendent, American Institute, 113 West 
38th Street, New York City. 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y-, IT S. A. 
Send for Catalogue. 



LEARN WATCHMAKING, etc - ot ^J^i^. 6cock 

Write for terms and particulars. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps. Rubber and 
Metal Type Wheels, Dies, etc. 
1L1 NlonV' n-nd Experimental Work 
-" Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks., 100 Nassau St., N.Y 




IMETSFflra 



WANS g,.-)* SPEClXuTY. Q \ 



lr JYPBK5 UMBER. 

J t.CALDWELL&f9 
Louisville Ky. 



A CONNECTICUT PEACH ORCHARD. 

—By J. II. Hale. An interesting description of a farm 
on which 16.000 bushels of peaches are obtained from 35 
acres. Contained in Set kntific American Supple- 
ment, Nos. 7<>f> and 770. Price 10 cents each. To be 
had at this office and from all newsdealers. 



W Ci 



SHMAN CHUCK 

omplete line for all uses shown in new 

illustrated catalogue, fret to all. 

Cushimui Chuck Co., Hartford, Conn. 



s 



The Sebastian-May Co 

Improved Screw Cutting 

Foot& 
Power 

Drill Presses.Chucks, Drills, Docs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues niiiiled on application. 
165 to 107 Highland Ave., 
SIDNEY, OHIO. 



BATHES 





Awarded the Grand l'rize at late .Paris Imposition. 



Tan Duzen'n Pat. Loose Pulley Oiler 
TT A Q\ Highest Indorsements, 
M r\ ^\ Enviable Reputation, 
XAjLaKJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the onlyper- 
feet Lubricator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Duzen & Tift, Cincinnati, O 



UlAyTCn "^ eW ° r Secon(i " nand Engraving Ma- 
li** II I CUi chine for figures and letters on metal. 
Address 2015 South 10th Street, Philadelphia, Penna. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horie Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send cents for illustrated 
catalogue. Pierce Aittniau 
and Oil Well Supply Co., 
80 Beaver Street. New York. 



LITTLE HERCULES DRILL CHUCK 

Has eccentric rotating, self-gripping jaws, 
_<_» — -"Men hold strongest when working 
hardest. The larger the drill, 
the more powerful the lever- 
age. All working parts of best 
steel, hardened. The most 
powerful, accurate, and dura- 
ble chuck in the market. 
Oneitln JHftf. Chuck Co., 
Oneida, N. Y„ U.S.A. 





The S cientific A merican 

IuBLICATIOnTfOR I89L 

The prices of the different publications In the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

The Scientific American (weekly), one year - $3.00 
The Scientific American Supplement (weekly), one 

year, -- 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, ________ 3,00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 

The Scientific American and Supplement, - - $7.00 
The Scientific American and Architects and Build- 
ers Edition, --------- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, _____ 9.00 

Proportionate Hates for Six Months. 
This includespostage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN *fc CO., 301 Broadway, New York. 

Stored Energy 

APPIIMIII ATflDC for Electric Lfehtini! and 
HbllUmULH I Uns Street Cur Propulsion. 

THE ACCUMULATOR COMPANY, 

11 Broadway, N . T . City. 224 Carter St., Piiilii ., Pa. 



©1891 SCIENTIFIC AMERICAN, INC. 



August 29, 1891.] 



$Mut\iu %mtvum. 



141 



Two New Jiooks on Steam Engineering, 
By Emory Edwards. 

jttst :r.:e_£l:dy- 

The American Marine Engineer. 

Theoretical and Practical. With Examples of the Latest 
and Most Approved Marine Practice. For the Use of 
Marine Engineers and Students. By Emory Ei>- 
wakds, Marine Engineer. Illustrated by 85 engravings. 

12mo. 435 paces. Price 9*4.30 

By mail fret of postage to any address in the world. 

CONTENTS- 

Introduction. Chapter I. The Theory of the Steam 
Engine. II. Expansion of Steam. III. The Efficiency 
of Steam Jackets. IV. Triple Expansion Marine En- 
gines. V. Cylinder Ratios of Triple Expansion Engines. 
VI Calculation of Work Done in a Compound Engine. 
Vll. To find the Horse Power of Simple, Compound, 
and Triple Expansion Engines. VIII. To find the Mean 
Pressure. IX. Slide Valves. X. Proportioning Ports 
and Slide Valves. XI. Link Motion Valve Gear. XII. 
Valve Motion Diagram. XIII. How to Seta Slide Valve. 
XIV. Engine Construction Details. XV. United States 
Government, General Rules and Regulations for Steam 
(Marine) Hoilers. XVI. Burning of Fuel. XV11. Fonns 
ot Steam Boilers. X VIII. Modern Marine Boilers. XIX. 
Riveted Seams. XX. Forced Draft. XXI. Water Tube 
Marine Boilers. XXII. Repairs at Sea, and How to 
Make them. XXIII. Taking Care of an Engine. XXIV. 
Valuable Information. XXV. Steam Yachts and Laun- 
ches. XXVI. Modern American Marine Engines and 
Boilers. Bureau of Steam Engineering, U. S. Navy. 
XXV11. Triple Expansion Screw Engines and Boilers of 
the U. S. S. Philadelphia. XXVIII. Examples of Re- 
cent Engines. XXIX. Triple Expansion Engines, S.S. 
Columbia. XXX. Compound Marine Engines. Appen- 
dix. Index. 

ZSBTAn illustrated circular of 4 pages, qtuirto, giving the 
full table of contents, iv it h specimens of the engravings of 
this valuable book, wilt he sent free of postage to any one in 
any part of the world who will send us his address. 

ALSO 

600 EXAMINATION QUESTIONS 
AND ANSWERS, 

FOR ENGINEER* AND FIREMEN 

(Stationary and Marine) who desire to obtain a IJ. S. 

Government or State License. By Emory Edwakds. 

Full bound in pocket book form, leather. 130 pages. 

Price 91,50 

By mail free of postage to any address in the world, 

B3?~ Our New Revised Descriptive Catalogue of Practi- 
cal and Scientific Books. tiS pages, tiro, and- our Catalogue 
of Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and Dynamical Engineering, and other Catalogues, 
the whole covering every branch of Science applied to the 
Arts; sent, free and free of postage, to any one in any part 
of the world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers. Books klliors&Importers 
SI Wiilnul St.. I'hihidelphia, Pa.. V. Si. A. 

P ELTON WATER MOTOR. 

Unequaled for aU light running ma- 
chinery. Warranted to develop a given 
amount of power with one-naif the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application, jp?" Send for 
Circular. Address, 
The Pclton W«ier Wheel Co., 
lvU Main Street, San Francisco, Gal., or 235b 
Central Building, Liberty & West Sta., N. Y. 




■>.■■-■«•■;■■ ra : B'a ■.■'■■ rrn ■:■' a ■ H .i» 

I ARMSTRONOMAN'F'G. CO. I 




jjiNb-""^ « — - -» ^steMI'tools? 

fOur ADJUSTABLE STOCKS and DIES! 
" are universally acknowledged to be the I 

,* HaOEJSIT ! I 

* We also make all our Tools on the I 

i-ame principlej of the BEST MATERIA I. andi 
!WORKMAI\SHIP, and always with a viewi 
■ "f time and labor saving in their use. £ 
. .... .BRIDGEPORT, CONW.. ,,,,.,; 



THE HORSE'S HOOF- BY DR. WIL- 

liam-ion Dryden. A very valuable paper on the. treat- 
ment of the horse's hoof, and how to overcome defects. 
Contained in Scientific American Supplement, 
No 7-16. Price 10 cents. To be had at this office and 
from all newsdealers. 



Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
M UNN & CO., Publishers Scientific American. 




Reversible Elevator Motor. 



Motors and Dynamos, 

for all commercial uses. 

Special Reversible Elevator 

Motors, Automatic Motors for 

Church Organs. Electrical 

Appliances. 

Keystone Electric Co., 

14th and State Streets, Erie, Pa. 



per night. A 
light and pro- 
fitable bu si 



$10.00 to $50.00 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, i Magic Lanterns, etc. 
L. MANAS8E, 88 Madison Street, Chicago, III. 



INVENTIONS PRACTICALLY DEVELOPED 

Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. MILLIKEN & D'AMOUR, 
151-153 Cedar Street, near West Street, New York. 



COLORING MATTERS: THEQUAN- 

titative estimation of. by means of their absorption 
spectra. By V. L. Patterson, F.1.C..F.C.S. With 4flgures. 
Contained in Scientific America n Supplement, No. 
700. Price lOcents. ToDehadat this office and from 
all newsdealers. 



T»n.-A.Ti:isrTJM:. 

PLATINUM WIRE, CRUCIBLES. DISH Es, 

ere. and Refiner of Platinum, Gold, and Silver. Ham- 
mered work a specialty. Old ware remade and scrap 
bought. Malvern Platinum Works, Malvern, 
Pa„ John C. Enthiken. Proprietor. 



PAINTrooVs 

DIXON'S SILICA GRAPHITE PAINT 

Water will run from it pure and clean , It coversdouble 
the surface of any other paint, and will last/our or Jive 
timeslonger. Equally nsefulforanyironwork. Senator 
circulars. Jos. nix on ciujciblf, Co., Jersey City.N.J. 




Affme Antomitio Safe tj 

Enjtnfc— "HUtioairj." 



After being on the Market Five Years 

The "ACME "Still Leads! 

Sizes One. Two. Three, and Four Horse Power. Arranged for either Natural GAS 
or Kerosene Oil Are, as ordered. No extra insurance required on account of the oil Are. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, H. Y 




DIXON'S 



GRAPHITE 



PENCILS 



Are unequaled for smooth, tough leads. 

If your stationer does not keep them, mention Scien- 
tific American, and send 16c. in stamps to Joseph 
Dixon Crucible Company, Jersey City, N. J., for samples 
worth double the money. 



^SsSTENCILS, STEEL NAME STAMPS, STEEL 

W Til ,,m u Figures, Alphabets. Burning 

®l -h .l-''' 1 ■'''■' V'.^'fflil'illll brands, and Log Hammers. 

ii I'llfflll Printing Dies, Brass Signs, Door 

Sl - ^^^™^■■■■^■^ Plates and Seals. 

,T%T St , e S ,^T e s, " m f". BELUIBh A.: KOTMGSUIW, 

l-W, MS, 1-8, 15 cn.per letter 134 Seneca St., Cleveland, O. 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thess Great Advantages: 
The speed can be instantly chanped from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range — a won. 
drrtul economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F.&JNO. BARNES CO., 
1999 Ruby St., - Rockford, 111, 



INSTRUMENTS FOR DRAWING 

Curves. By Prof. C. W. MacCord, Sc.D. Description 
of an instrument for drawing the polar harmonic. 
With 3 figures. Contained in Scientific American 
Supplement, No. "796. Price If) cents. To he had at 
this office and from all newsdealers. 



VOLNET W. MASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS 



'KOVIDKNCK. II. I. 



4J GENERAL-* EXPERIMENTAL 
MACHINE WORK, best facilities in Chicago. 

NATIONALMACHINE WORKS. 35 S? CANAL STCHICAGO ILL. 



EARTH SCRAPERS.— DESCRIPTION 

of a number of the most improved drag, wheel, and 
wagon scrapers for the removal of earth in building 
railroads, laying out streets, etc. With 35 engravings. 
Contained in Scientific American Supplement, No. 
79"7. Price 10 cents. To be had at tttis office and from 
all newsdealers. 



GATES ROCK & ORE BREAKER 

Capacity n p to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 
50 C So. Clinton St., Chicago 

215 Franklin St., Boston, Mass. 




OTTO GAS ENGINES 



33,000 SOLD. 

Engines and Pumps Combined 

For COAL GAS 

or GASOLINE. 



SCHLEICHER, SCHUMM & CO. 

PHILADELPHIA, 
CHICAGO, NEW YORK. 





STEVENS PATENT 

WING FIRM JOINT CALIPERS 

With Wins and JSet Screw. 

OUTSIDE. No. 56 B. 
Price List, by mail, postpaid. 
8 Inch, 11.00 I 14 inch, $1.50 18 inch, $2.10 
10 " 1.10 16 •' 1.75 1 20 " 2.50 
12 " 1.25 | All hlKhly polished. 

Ideal and Leader SprinK Dividers and 
Calipers, Surface Gauges, and Fine Ma- 
chinists' Tools. ZW~ Illustrated catalogue 
jree to all. J. Stevens Arms & Tool 
Co., P.O.Box 280, Chicopee Falls, Mass 



COMPRESSED AIR PRODUCTION.— 

A lecture delivered in the Sibley Cortege Course by 
Wra. L. Saunders, C.E. An elaborate paper on the 
theory of compression and the practical production of 
compressed air, with a description of the various forms 
of compressors. Illustrated with 18 figures. Contained 
in Scientific American Supplement, No. 799. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




The Best Foundation for Plaster 

of any kind at same money. 

Combines strength* warmth, dryness, 

deaf ening, slow burning construction. No 

.cracked walla. Nails driven anywhere. 

H. W. Jenkins & Co., Williamsport, Pa. 

Eastern Agency of the Byrkit-Hall Sheathing Lath Co. 



PURE TEMPERED COPPER 



THESAFESTMOSTDURABLESECONOMICAL. METAL EVER OFFERED FOR VA- 
RIOUS MECHANICAL USES. HIGHEST ANTI-FRICTtONAL U.UALITIES.INOISPENSI- 
BIE FOB ELEC TRIOAL WORK. EUREKA TEMPERED COPPER CO. NORTH EAST. PA. 



HARRISON CONVEYOR! 

*• HanSim g Grain, Coal, Sand, Clay, Tan B rk, Cinders, Ores, Seeds, &c. 

£&&| BORDEN, SELLECK & CO., {,*££&„ A Chicago, 111. 

SCHOOL OF ENGINEERING. ^S^KS 

w 'V ■ ■ 'W 'W M -*r m ••■■wiii»iiii<mi andMiningEnglneer- 

OHIO STATE UNIVERSITY, ^WA^ 

" tones. A two years' 
COLUMBUS, OHIO. course in mining. Catalogues sent on application. 




11 STANDARD " ei Wel DRESSER 

for Truing and Sharpening Emery Wheels 




Cutters supplied to fit any make of handle. If you do 
not wish to buy complete tool, send 00c. with name of 
the make of handle you have, and we will send cutter to 
fit. Will last three times as long as anv other make. 

STANDARD TOOL, CO., Cleveland, Ohio. 
Our Twist Drills and Tools are sold by all dealers in 
Hardware and Supplies. $W~ Send for ditalogue. 



OIL WELL SUPPLY CO. 

91 & 92 WATER STREET, 
Pittsburgh, Pa., 

Manufacturers of everything needed for 
ARTESIAIV "WUXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines.Pipe, 

Cordage, Brilling Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





Tfl AIICINFCC MEN CHICAGO. 

I U DUOIIlLvV I Yl L I M WA NTED. -Established manufacture] 



The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page, or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



YOUNG & SHACKELL, 

Manufacturers' agents and promoters of patents. Cor- 
respondence solicited. 366 Broadway, Milwaukee, Wis. 



iSteel Alphabets & Figures, 

Log Hammers, Printing 
Dies, Burning Brands, etc. 
WM7KROGSRUD, 54 Fulton St., New York. 




WANTED.— Established manufacturers, employing 
50 men or more, to locate In the best manufacturing 
suburb of Chicago. Exceptional railroad facilities, high 
lands, cheap fuel, splendid water, cheap homes for work- 
men, special inducements. Address, Chicago Heights 
Land Association, 807 and 808 Chamber of Commerce, 
Chicago, 111. 



THE EAGLE 

THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
'.SSrSpeed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAMFORD, CONN. 





Every HOUSEKEEPER Needs 
THE PERFECTION FLOUR BIN. 

A HOUSEHOLD NECESSITY". 

No home complete without it. Sim- 
ple to use. Never wears out. Made 
of tin. Most useful, convenient, andonly 
perfect article of its kind ever invented. 
Combines sack or barrel, sifter, pan, and 
scoop. Will puy lor itself in a short 
time by saving waste, time, and labor. 
Keeps out dust, vermin, etc. Preserves 
flour from mould and mustiness. Enough 
for baking sifted in one minute. It pleases 
everybody. Satisfaction guaranteed. Sent 
by express on receipt of price. To hold 
25 lbs., $2.50; 50 lbs., $3; 100 lbs, $4. 
Agnits wanted. Circularfree. 
SHEBH&N, TAJSGENBERG &, CO., 
27 & 29 W. LAKE ST., CHICAGO. 



ICE and REFRIGERATING MACHINES 

The Pictet Art ificial Ice Com pany (Limited), Room 6, Coal & Iron Exchange, New York. 




EDgraWoga direct from photograph! and other copy. Our circular "N" show* Bpecimeni. Fine printing a apecUlty. 




Experimental Science 

BY 

Geo. M, Hopkins. 

Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical Illusions. Mechan- 
ics, etc. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 Pages. 080 Illustrations. 

PRICE, by mail, postpaid, - - - $4.00. 
MUNN & CO., Publishers, 

Office of The Scientific American, 

3(51 Broadway, New York- 

THE WORLD AND GLEN CAMERA. 

Price SI. OO. By Mail, $1.15. 

Illustrated and described in the 
SCI. Am., July 4. 1891. Makes pic- 
tures 2\4x2}4 in. With each camera 
is included a complete set of chemi- 
cals and full apparatus, fi dry plates. 

1 package blue process paper,! pack- 
age card mounts, 1 printing frame, 

2 japanned trays, etc. A complete 
instruction book with each camera 

Ives, Blatelee & Williams Co., %&¥<?,%"&'%: 




nFAF N ^ ss A HEAD N0ISES cured 

UCjIr by Peek's Invisible Tubular fcar Cushions. Whispers 
^^ heard. Successful when ait remedies fail. Soldrnrt 

only by F.HlfiCOX, 1*53 B'way.N.Y. Writeforbook of proofjX Ktt 

S cientific Rook fj atalogue 

ICECENTL.Y PUBLISHED. 

Our new catalogue containing over 1U0 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American. 

3 til Broadway, New York. 



PATESTJTEAM-P1PE CASING 

— FOK— 

Underground Stenin Pipes 

A. WYCK0FF & SON, 

116 East Chemung 1'lare, 
ELMIRA, N. V. 




Two staves removed to show lining 
between inside and outside staves. 




CliARK' JS 

Ventilating and Drying 

FANS. 

I^ight Running, Adjustitble 

Blades, Self-Oiling Bearings. 

24-page catalogue free. 

Also Rubber Pi ess Holla for Wool 

and Yarn Washing and 

Dyeing Mac hi in 



GEO. 

Box L. 



•.CliARK, IWnnuf. 
Windsor Locks. Ct. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDS BOKO. PA., Ituilders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 



DEVELOPMENT OF AMERICAN 

Blast Furnaces, with special reference to laige Vields.— 
By James Gayley. A description of some of the princi- 
pal blast furnaces In the United States, shewing the 
changes in design and practice by means of which ex- 
traordinarily large yields have been obtained in the last 
decade. With 8 figures. Contained in Scientific 
American Supi'Lkmknt, No. 77l». Price 10 centB. To 
be had at this office and from all newsdealers. 



Harvest Excursions 

At LOW RATES 

via Missouri Pacific Ry. 
and Iron Mountain-Route. 

To Missouri, Kansas, Arkansas, Texas and all 
points West and Southwest. Aug. 25, Sept. 15 and 
29. Good for 30 days, with stop-over privileges. 

H. C. T0WNSEND, G. P. A., St. Louis, Mo. 




GARFIELD 
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Locomotive Injector, 
Automatic Injector, 
Double Jet Injector 
iind Ejector. 

Best Boiler Feeders known 
for Hot or Cold Water Lifting 
or taking water under pres- 
sure. tW~ Send for Price List. 
The Garfield Injector Co,. Mfs. 
P. O. Box 69, Wauswoiith, Ohio. 



-. s^GompleteSteamPump 

-^feskJO Sizes from 17 to m 
■o% or Water supplyTahks, 

milfl\§\ FIRE PUMPS *ek. 

,, Vm . WRITE. FOR 

q lf «j v "^PRICES ««b s 

•©0LEMASKER3- ' 'i-^-DESCRIPTlVt 

€[ncij<™^jS^S 



A Great Aivertisii Medium. 

The Architects and Builders Edition 

of the Scientific American, 

(Established 1885.) 

This superb architectural work hae by far the largest 
circulation of any periodical of its class. It goes di- 
rectly into the hands of t hose who have the ordering of t)w 
great bulk of Building Materials and Appliances, namely, 
the Architects, Builders, Constructing and Sanitary 
Engineers, Contractors, and House Owners. 

The Building Edition of the Scientific American 
Is unquestionably the very best advertising medium for 
manufacturers and dealers in Buildine Materials, Car- 
penters' Tools, Woodworking Machinery, Heating, Ven*. 
tilating, Plumbing and Sanitary Appliances. Booting, 
Architectural Wood and Metal Work, Builders' Hard- 
ware, Doors, Sash, Blinds, Paints, and in fact all (foods 
which enter into or are used in the construction and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address Mltnn & Co., Publishers, 361 Broadway, N. T. 
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IJKdpertis entente. 



Inside Page, each insertion - - 75 cents n line 

Back Page, each insertion .... $1 ,00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and iB set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



THE PREMIER CAMERA 




IS THE BEST IN MARKET. 

Simple of Manipulation. 

Plates or Films are used. 

The Shutter Is always set. 

PRICE $18.00. 

Send for Catalogue and copy of Modern Photography. 

We make all Kinds op Cameras. 



ROCHESTER OPTICAL COMPANY, 

14 S. Water St., ROCHESTER, N. T. 




THE HANDY 

Gate Valve foi low 
pressures, steam, water, 
oils, etc .. being simple, 
more compact, better 
suited for the purpose 
and much lower in 
price (ban wheel-handled straightway 
valves, is rapidJy superseding these 
and stop cocks, where pressure is be- 
low 75 pounds. Absolutely tight. 
Lever remains fixed at any opening, 
is detachable and indicates degree of 
opening. Sizes % in. to ti in. Investigate. 
LunkeBhelmer Brass Mi'(r, (!o.,Cin,,0. 



U# ft D If I II P Ml AnCIC and Experimental 
WUKIVlna IVIUIItLO Machinery, metal 
or wood, made to order by Mason & Rauch, successors 
to J. F. Werner. 47 & 49 Centre Street. New York. 




Remington 

Standard 

Typewriter 






presents tbe practical results achieved by the best in- 
ventive and mechanical skill, aided by capital and 
the experience gained during the Fifteen 
Years in which it has been the 
STANDARD WRITING-MACHINE OF THE WORLD 
Send for Illustrated Catalogue. 

Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 




ATENTS! 

MESSES. MUNN & CO., in connection 
with the publication of the Scientific 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty- five years 1 
ex per it-nee, and now have nneqiuiled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Boobs, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
neBS, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents In all the principal countries of the world. 
MUNN & CO., Solicitors of Patents. 

361 Broadway, New York. 
BRA.NCH OFFICES.-No. 622 and 624 F Street, Pft- 
clfle ouilding, aew 7tb Street, Washington, D.C. 



SIEM ENS' * CA BLES. 

SUBMARINE, + + * * * TELEGRAPH, 

UNDERGROUND, * * * TELEPHONE, 

INTERIOR, * ELECTRIC LIGHT. 

Manufactured under authority of 
SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTADY WORKS. 



Address, 



Estimates furnished on application. 



Cable and Wire Department, Edison General Electric Company, 



EDISON BUILDING, Broad St., NEW YORK. 




%to50 H 




Economy, Reliability, 
Simplicity, Safety. 



Motor of 19 th Century 

Ciin be used Any Place, to do Any 
Work, and by Any One. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 
CHARTER GAS ENGINE CO. 
P. O. Box 148, Merlins, III. 



TRANSMISSION OF POWER BY COM- 

pressed Air.— A valuable and interesting review of the 
present status of the problem of establishing compressed 
air plants for furnishing motive power to consumers. 
Contained in Scientific Amkbicax Supplement, 
No. 765. Price 10 cents. To be had at this office and 
from all newsdealers. 



NEW KODAKS 

" You press the button^ 
we do the rest." 

Seven New 
Styles and 
Sizes 

ALL LOADED WIT& 

Transparent 
Films. 

For Bale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, N. T 




ARTIFICIAL INCUBATION. -A DE- 

scription of the French process of raising chickens. 
With 7 figures. Contained in Scientific American 
Supplement, No. 7 7?». Price 10 cents. To be had at 
this office and from all newsdealers. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVEUY CO.. 
S. Front & Reed Streets, Philadelphia. Pa. 





ELECTRIC POWER APPARATUS, 

FOR EVEET VARIETY OF MECHANICAL WOBK. 

SAKE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SKND FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 




$85 uoveU D iamond Safety $85 



Diamond Frame, Steel Drop Forcings, Steel Tubing, Adjustable Ball Bearings to all Run- 

ning Parts, including Pedals. Suspension Saddle. Finest material 

money can buy. Finished in enamel and nickel. 

Strictly high grade in every particular. No better machine made at any price. 

Bicycle Catalogue Free. Send six cents in stamps for our 100-page illustrated catalogue 
of Guns, llifl.es. Revolvers, Sporting Goods of all kinds, etc. 



JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 
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AND FINE CRAr IRON ALSO ST E 
? ') CAST 'NSS FROM SPKiAi 



JAMES WATT, AND THE APPLICA- 

tion of Science to the Mechanical Arts.— By Archibald 
Barr, B.Sc. A very interesting review of the life work 
of the celebrated engineer, with the lessons to be drawn 
from it by those who are entering upon the study of 
science with a view to its application in engineering 
work. Contained in Scientific American supple- 
ment. No. 744. Price 10 cents. To be had at this office 
and from all newsdealers. 




STE£L WIRE RUBBER COVERED BELTSS 

9 TIMES STROKBtR.MOREFLEXIBLf.WOfit OURABIE *Hr, 
C HEAPER THABlEAT HI R AHOII0T KFKTEDBy WE T? 

10 PATENTS Ifl U.S.* PATO)»l7EUR0PEANa«l»™CI 

ADORfSS THE MIDGLEY WIRE BELT CO. *> 
BEAVER FAUS.PA.FOmUUSTRATED PRICE l.!* 1 ' 

<SOCD SEUIKO AGENTS W»HT EP«^AME tHIS PAP EflS- ' 



MACHINE TOOLS 

(Engine Lathes, Planers, Shapers, Tur- 
ret Lathes, etc. V^TSend for Catalogue t 

The Hendey Machine Co.Jorrington, Conn. 




NICKEL IN-THE-SLOT MACHINES. 

By W. L. Aughimbaugh. An interesting description of 
the various coin-controlled apparatus now so common in 

F labile places ; with an exjrfanatipn of their mechanism. 
Uustrated with 14 figures^ Contained in Scientific 
American Supplement, No. 797. Price 10 cents. 
To be had at this office and from all newsdealers. 




HUDSON'S GARDEN 

Hose Mender. 

So simple n child can use It. 

Write for descriptive circular. 

One box containing 6 Tubes, 2C 
Bands, 1 pair Pliers, 
post-paid, Si. OO. 
Extra parts sold 
separately. All 
dealers keep them. 
Agents wanted. 
CHAS. E. HUDSON, 
Leominster. Mass. 



DEFIANCE MACHINE WORKS. 

BUILDERS OF 

HUB, 
SPOKE, 

WHEEL, 
WAGON 

AND 

Carriage 
Machinery. 

DEFIANCE, 

O, HUB TURNING LATHE. Ohio, C. 8. A. 




HANGERS AND COUPLINGS 



COMPLETE STOCK OP 

Double Brace, Self-Oiling, Adjusta- 
ble Ball and Socket Hangers, 
Pillow Blocks, Post 
Hangers, Etc. 



G RAVES 



LEVATORS. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



Edison Paten t Compress ion Coupling. 

EDISON GENERAL ELEOTEIO CO., 

SCHENECTADY, N. Y. 
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OVER 6000 RUNNING 
DAILY IN EVERY PART OF THE WORLD. 



J U NJ I O R 



HUNDREDS IN CONTIN 
UOUS USE OVER 9 YEARS. 
5 TO 250 H.P. 



UNEGJUALED FOR FUEL 

DUTY AND SIMPLICITY, 

35to 300 H P 



CHEAPER THAN A COM- 
MON SLIDE VALVE. 



Ball automatic _. 
made onlv cutoff ENGINE 
THi V BALL*N A INECo. 



GEAR CUTTING 

Iceland, Faulconer & Norton Co. , Detroit, Mich 




ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



Only 93.00 n Year, Including Postage. 
Weekly— 52 Numbers a Year. 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription,— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit ts by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable '«a 
MUNN & CO., 361 Broadway, New York. 
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THE 

SttlttAitxt ^mman Supplement 



This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described In the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year ; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN *fc CO., 361 Broadway, New York, 

Publishers Scientific American. 



4EWESTINGH0USE MACHINE COMPANY.PITTSBURGH.PA.U.S °'A. 
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the Scientific American architects' antj 
Builders* Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages : forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and withotherfine 
engravings; illustrating tbe most interesting examples 
of modern architectural construction and allied subjects, 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

Tbe elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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